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How To Increase Production 
and Still Use Less Fuel! 


Problem —- Cooking kettles at National Cranberry Company, South Hanson, “4 
Mass., couldn't produce enough to supply three recently speeded up canning 


HOW A KETTLE CAN GIVE 
30% MORE OUTPUT 
WITH 30% LESS FUEL 


anberries 1 
wT 
. 


lines. There was neither enough space nor steam supply capacity to add more 
kettles. Might there be another answer? 


Solution — Mr. Russell Appling, Production Manager, made a very logical move, 
with everything to gain and nothing to lose. He called his local Armstrong 
Representative to talk about re-trapping his set-up. The existing traps were re- 
placed with Armstrong 2” No. 216 large vent traps, one on each of the 8 kettles 
Additionally, the steam lines were trapped to assure a dry steam supply 


Cr 
“ , . 


- 


Results — 30% more kettle production. A fourth canning line was added to 
keep up with output And, fuel consumption dropped 30% despite the 
production increase! 


If you want more efficient production, greater return on equipment investment, 
why not call your Armstrong Representative. See your classified phone directory 
of Thomas Re pera, OF weiss Assume thot with trap “X", inadequate for 
the job, cooking time is 10 minutes. During 
that period heat is radiating (wavy lines) 
from supply lines, kettle and trap. This non- 
productive heat loss wastes steam. Now, 
with an Armstrong trap keeping the steam 
space free of air and condensate, heat trans- 
fer rate is fast and cooking is done in 6 min- 
utes. Thus, four minutes of non-productive 
radiation loss is eliminated—the faster 
cooking actually saves steam 


ARMSTRONG MACHINE WORKS 
820 Maple Street, Three Rivers, Michigan 


Ask for 
Steam Trap Book 
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INDUSTRY & POWER 


what you should know 
about fuel oil additives 


lf you buy fuel oil, you should 
know what you're getting in ad- 
dition to the oil itself. Additives 
are being used for many pur- 
poses, all of them important to 
intelligent buying. 


Read all about these additives 
—what they are and what they 
do—in an article written by 
members of an independent 
chemical research firm. You will 
know more about the oil you buy 
after you read this article. 
Watch for it in 


the December issue of 
INDUSTRY & POWER 














you can still get 
1\&P's special report on 


in-plant electric distribution 


You should know about the 
trends that are constantly re- 
shaping electrical practice in 
industrial plants. This compre- 
hensive report offers a complete 
analysis of these trends in terms 
that apply directly to your 
problems. 

To meet the continuing demand 
for this special report, reprints 
are made available to all read- 
ers. Single copies are free; 2 to 
24 copies are 25¢ each; 25 to 
49 copies are 20¢ each; 50 to 
99 copies are 15¢ each; more 
than 99 copies are 10¢ each. 


Address all orders to 


Reader Service Department 
INDUSTRY & POWER 
Commercial Bank Building 
St. Joseph, Michigan 
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SAVES YOU MONEY! 


HILCO 


OIL MAINTENANCE EQUIPMENT 
. . Keeps your Oil and Equipment Clean 


Fig. $1 Fig. 82 
Furnished in capac HILCO FILTER CARTRIDGES 
ities from 0.1 to 750 The result of much research in the field of lubriceting, 
gpm. Various car fuel and industrial oll fitration, the new potented 
tridges available for HILCO Filter Cartridges meet the need for women 
mineral and inhibited dows filtering area, low grgsewre drop ond ih dirt 
detergent oils. storage capacity, Above: —- 1 is @ new cartridge; 
Fig. 2 is o used cartridge (note that pockets ore com- 
pletely filled and the outer surface covered with 
solids); Fig. 3 shows the flow of oll, the dark oree 
represents dirty el! passing inte the kets while 
filtered oil (white area) passes inte ''S"’ shaped sec- 
tien 


HILCO Purification Means Complete Oil 
Purification .. . 


You get absolute removal of sludge, acids, carbon, water and fuel dilution 
with a properly selected HILCO. Clean oi! saves you money. Expensive 
maintenance is reduced, equipment shut-downs practically eliminated, lost man 
hours and cuts in production become a thing of the past. HILCO continuous 
all electric, automatic purification keeps your oi! clean and in top condition 


at all times. You receive the full capacity and economy of your equipment 
HILCO offers a wide range of oi! purification units to meet every oil con 
ditioning problem. HILCO units are manufactured in both stationary and 
portable models. Write us about your purification needs recommenda 


tions are given with no obligation. Let HILCO put its 25 years of experience 
in oil purification to work for you. 


THERE’S A HILCO For EVERY LUBRICATION 
AND FUEL OIL FILTERING PROBLEM 


{ ‘ a 


‘f 


Purifier Re-Refiner 


High Capacity Reclaimer 
Oil Recleimer 


WRITE TODAY For THE NEW HILCO CATALOG 


© Recommendations at no obligetion!! 


THE HILLIARD Corporation 


105 W. FOURTH ST. . ELMIRA, NEW YORK 


IN CANADA: Upton-Bradeen-James Lid., 890 Yonge St., Toronto; 3464 Park Ave., Montreal 
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this month’s comment 





. . . from industry & power 


we can't be sure of anything. . . . 


A friend of ours of long standing is fond of a conversational crutch 
that for him has withstood years of use. He says it this way: “The only 
thing you can be sure of is that you can’t be sure of anything.” Perhaps 
that’s why engineers have come to be. No one can be quite sure of any- 
thing, so engineers are called upon to make the best choice among 
the educated guesses available. Now the reason we bring this up is that we 
have discovered an area of unsureness that most of us had long assigned 
to the realm of the “cut-and-dried.” This area is the domain of fuels, 
particularly industrial fuels. 


A good deal of money is already on the barrelhead for nuclear fuels. 
And some three years have passed since the first public utterances were 
heard to the effect that nuclear fuels would be but a stopgap between 
the days when fossil fuels run out and when direct conversion of solar 
energy becomes economically and technically practical. 


Well, no one can expect the vested interests behind traditional fuels 
to take this talk lying down. We now hear of “the trend back to coal” and 
of reconversions from oil to coal. So any well-established trend in fuels 
—well-established in the minds of some, at least—is really not a trend 
we can be sure of. Certainly we cannot be dead sure in terms of the 
practical necessity of acting on our engineering responsibilities within 
the lifetimes allotted us. 


We are not here to deny that progress is being made in the fuels pic- 
ture, nor do we say that unsureness should slow our steps forward. But 
we do agree with many of the sobering voices that advise caution before 
commitment. They point out, for example, that the lifetimes of the 
power plants we build and use are becoming shorter—shorter in com- 
parison to the length of days required for long-range trends to work 
themselves out soundly. 


Consider first that we are doubling power consumption every ten 
years. Some segments of industry are doubling every seven years. There 
is sureness that this trend will not be arrested. The trend, in fact, is to 
force energy use to climb even more rapidly. This has the effect of mak- 
ing today’s power producing and delivering equipment inadequate all 
the sooner. So we have the opportunity to expand and rebuild oftener 
and in greater quantity. 


It might behoove us to plan today in terms of that which is sure for 
today, knowing that tomorrow will bring new opportunity to use that 
which will then be sure, sure for its day. For every day, the reign 
of sureness is indeed shrinking for all things. 


Harold A. Bergen, Editor 
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You Only Need aHand | nuclear news 
To Torque Properly! 


NO NEED TO LOOK 
OR LISTEN WITH THE 
SUPER-FAST ( n AEC spokesman recently offered a fo. 
PROTO & xpression of AEC basic philosophy behind t 
ji civilian power reactor program: First, itis 
TORQUER the national interest to expand the present 


gram in @ manner which will accelerate the 
achievement of 





. + « » about industry & power 


BASIC PHILOSOPHY ON CIVILIAN POWER REACTORS 


JL UND 


competitive nuclear power and 

ss Of American assistance 
the nuclear power field. 
Second, developing economically competitive nu- 
clear power for civilian use will be aided by 
maximum practical utilization of financial 
centive common to business ventures in order to 
stimulate ingenuity, imagination, and the as- 
sumption of calculated technical and economic 
risks. Third, the Commission's role should be to 


to other countries 


Yi = 
4th 


develop advanced technology at government ex- 
pense and to stimulate outside groups to under- 
take developmental or demonstration power proj- 
ects primarily with non-Commission financing. 

Fourth sitive steps of assistance to other 
NEW Model F Torquers ° 3 4 





countries should be included as part of the 
Meet Military ' . 
program. 
Specs 


Design variations 

from standard Torquers SYNTHETIC NUCLEAR REACTORS FOR SALE 

to meet U.S. Air Force Speci- x 

fications are found in the New A nuclear reactor simulator ass mbly 
Model F Torquers. Capacities from 

150 to 4800 in.-bs., with “4” to %” drives. 


is now 
available to synthesize reactor operating condi- 
tions at a fraction of the cost of actual reactor 
operation. Leeds & Northrup are making the unit, 
Just set the micrometer-type which is based on a unique analog computor. A 
hendle—the wrench releases auto- plastic model of a reactor core is included. 
matically at the exact torque you 
want. No troublesome clicks, 
dials, scales or pointers. It’s fast, FORGING AHEAD ON THE NUCLEAR FRONT 
accurate, rugged! 27 models, rang- J. Frederic Wiese, vice president of Lukens 
ing from 5 to 4800 in.-lbs. and 5 to Steel, offered one of the most accurate descrip- 
500 ft.-lbs.—with plain or ratchet tions of the temper of these nuclear times when 
head. Buy them from your he recently pointed out that those who do not 
PROTO dealer today! Send 10¢ choose to get their feet wet in nuclear energy 
for catalog of entire line to may be taking as much of a risk as th se who d 
participate. "For a business that refuses to take 
PLES TER. Kenny risks,” he said “may some day find itself left 
2276M Santa Fe Ave. ra far behind its competitors. ..." On the day 
LAS RGN ON, acne Te before this statement was made, Ebasco Services 
aa announced formation of an atomic energy divisi 
within its Engineering Department... . Informal 
observation of the crowds at the First Trade Fair 
of the Atomic Industry indicated that at least 
Eastern Factory, Jamestown, N.Y. « Canadian Factory, London, Ont 25 percent of the people there had not partici- 
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LOW INITIAL COST and widespread reputation for dependability were the big reasons why The 
American Agricultural Chemical Company selected a Worthington vertical turbine pump 
They use it to maintain proper storage level of their water supply lake in dry seasons, 


Worthington vertical turbine pump 


supplements lake water in dry season 


In Pierce, Florida, The American Agricultural Chemical Com- 
pany mines phosphate rock for processing into fertilizers and 
other chemicals. 

In washer operations at their South Pierce Mine, American 
Agricultural uses over 2,500,000 gallons of recirculated water every 
working day. All the water for this vast operation comes from vari 
ous mined-out cuts and lakes. During the rainy season, water is 
impounded in these areas for use in the dry season. In abnormally 
dry seasons, however, American Agricultural supplements its water 
storage by using a modern Worthington vertical turbine pump 

Like American Agricultural, more and more industrial plants 
are turning to Worthington vertical turbine pumps as the most 
economical means of supplying water. Users everywhere praise the 


PHOSPHATE ROCK IS WASHED DOWN on flat screens to 
low maintenance and power costs of these dependable pumps 


underwater trommels at American Agricultural. The 
Worthington vertical turbine pump ensures an adequate Write today for our Vertical Turbine Pump Bulletin W-450-B-39, 
supply of water during the dry periods when the Worthington Corporation, Vertical Turbine Pump Division, 
impounded rain water level in their supply lake gets low. Harrison, New Jersey 432 


WORTHINGTON 


Ss is. * <= 
SUI. MMSSSSSs= 


> 


THE WORLD’S BROADEST LINE ASSURES YOU THE RIGHT PUMP FOR EVERY JOB 


CENTRIFUGAL . ROTARY . STEAM . POWER + VERTICAL TURBINE 


CONSERVE GROUND WATER-—IT IS A VALUABLE RESOURCE 
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pated in any previous meetings in the nuclear 
field....MThe Atomic Industrial Forum has ex- 
perienced nearly a three-fold increase in mem- 
bership in the past 14 months. Some 360 indus- 
trial, research, educational, labor, and govern- 
ment organizations now comprise its membership. 
All are either conducting or planning peacetime 
atomic energy activitiés. 


TEST REACTOR TO KAISER 


The AEC has signed a letter contract with 
Kaiser Engineers Division of Henry J. Kaiser 
Company for construction of an engineering test 
reactor. The project will start immediately, and 
will be done on a cost-plus-fixed-fee basis. 
Overall cost is estimated to be $15 million. The 
reactor will operate at a heat power level of 
175 mw. 


REVEAL DETAILS OF THERMONUCLEAR PROGRAM 


Lewis L. Strauss, AEC chairman, took official 
wraps off of our research efforts in controlling 
thermonuclear reactions by announcing that pro- 
grams are underway at Princeton University; Los 
Alamos; Livermore, California; Oak Ridge, Ten- 
nessee; and New York University. The long-range 
program has been underway since 1951. Admiral 
Strauss explained, "This fusion process can only 
occur at very high temperatures, in excess of 
100 million degrees. The problem is to raise this 
material to such a temperature, to maintain it 
at that temperature, and to confine it for a 
sufficient length of time for enough of the 
nuclei to fuse, and then to extract the huge 
amounts of energy that are released from the 
fusion or in the course of fusion and to convert 
that energy directly or through some other proc- 
ess into electrical energy so it is usable." 


FORESEE 1800-PSI NUCLEAR PLANTS 
Experience gained in construction and opera- 
Specialists in Precision High Quality tion of the atomic power plant being built for 
CONNECTING ROD BOLTS Commonwealth Edison in Chicago is expected to 
justify a boost from its planned 600 psi to 1800 
psi in later reactors. The Commonwealth Edison 
plant, already the world’s largest yet sched 
uled, is expected to have a thermal efficiency of 
INTEGRATED COMPANIES 26 percent. The 1800-psi plant could achieve 32 
percent thermal efficiency. General Electric, 
BARIUM builder of the plant, says "In accordance with 
| butaty teeta te gaia good teaching practice, we will learn by doing. 
Ey We feel itis the responsibility of organizations 
such as ours to invest, to learn, and thereby 
hasten the day when atomic power can be practical 
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REPRESENTATION IN PRINCIPAL CITIES and economical. 
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See the Cochrane Booth No. 197 at the Chicago Power Show Nov. 14-18 
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DEAERATOR DEMINERALIZER ZEOLITE SOFTENER HOT PROCESS SOFTENER 


Engineering and Equipment by Cochrane 


assure complete water conditioning service 


For over half a century Cochrane Corporation shacras = 
has pioneered major developments in the field 
of water conditioning. Today, Cochrane leads 
in installation of deaeration, hot process and 
hot lime zeolite equipment. 
Development of the Cochrane Hydromatic 
Valve sets a new standard in automatic control 
for lon Exchange Processes. 


Cochrane’s background as heat engineers 
has also been responsible for the development of 
steam specialties recognized and used through 

aaae - — out industry today. The C-B Jet Pump im 

a EEEEEee proves heat transfer, reduces drying costs with 

Thee on resultant product improvement and usually 
increases production output. 

2 This complete service, available at Cochrane, 
provides a single responsibility for continuous 
satisfactory operation of every installation. It 
is an assurance that guarantees will be met. 
Why not consult Cochrane? 
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STEAM PURIFIER OIL SEPARATOR C-6 SYSTEM FILTER 


La Speria, taly; Mexico City, Mexico, Havene, Cube, Co 
Sen Jven, Puerto Rico, Honolulu, Howan 


Cc @) R Pp oO R A T | Oo N Pottstown Metal Products Division — Custom built carbon steel and alley 


products 


3108 WN. 17TH STREET, PHILADELPHIA 32. PA 
NEW YORK «+ PHILADELPHIA «© CHICAGO 


Demineralizers + Hot Process Softeners + Hot Zeolite Softeners + Dealkalizers + Reactors + Decorators « Continveus Blowef Systems 
Return Systems + Specialties 
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700-Versatile switching with new | : 
heavy-duty tractor unit Sn ' 
New heavy-duty Trackmobile hauls, veh 

switches, and spots railroad cars, op- ) Seto) 4 
erates on both road and track. When 

astride a track, the automotive-type 
pneumatic road wheels are retracted, 
allowing machine to rest on its steel 
rail wheels. Conversion from road to 
rail wheels takes only 90 seconds. 
After machine has been coupled to a 
car, a constant-pressure-type hydrau- 
lic jack on the unit lifts freight car 
slightly. Part of the car’s weight is 
thus transferred onto the Track- 
mobile. This enables machine to de- 
velop as much as 12,800 pounds of 
draw-bar pull—sufficient to pull six 
fully loaded coal cars. All controls 
are located in cab. Cab is elevated 
and enclosed in glass to give 360° 
visibility for all-weather operation. 
Can be driven over unimproved tracks 
~~ crossing points not necessary. Unit 
can double as a road tractor inside 
the plant. Warrmva Corporation 


701-in-plant fire truck carries fog 
and dry chemical 

Easily maneuverable inplant fire 
trucks carrying a wide assortment of 
firefighting equipment are particularly 
adaptable to plant fire brigade needs. 
Trucks carry a 300-pound Ansul dry 
chemical unit, backed up by a 150- 
gallon water fog system. Also avail- 
able with dry chemical-carbon di- 
oxide, water fog-carbon dioxide com- 
binations, or just water — depending 
on the hazards to be expected. Units 
are offered on either a three-wheeled, 
42-inch wide chassis for inplant use, 
or on a four-wheeled 48-inch wide 
chassis with more road clearance and 
larger engine for indoor-outdoor use. 
Accessories include ladders, utility 
bar, lights, hose, portable fire ex- 
tinguishers, and extra nozzles. All are 
mounted with panic-proof, quick re- 
lease brackets. Accessory cabinet pro- 
vides adequate storage room for 
fire blankets, boots, air masks, coats, 
and first-aid kits. Dry chemical unit is 
equipped with 100 feet of hose and a 
Dualstream nozzle. Water fog system 
pump is driven by power takeoff from 
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BETZ © A Great Name 
In Water Conditioning 


The Betz Sales Engineer, a Very Important Chances are, a Betz Sales Engineer can be 
Person? 


the most important visitor you may receive 
We think so today. Let him tell you how Betz completel; 


, integrated water conditioning service can help 
With his experience and full knowledge of 


water conditioning, and with the facilities of the 
entire Betz Organization to assist him, he is ready 
to step in and recommend ways and means to W. H. & L. D. BETZ, Gillingham & Worth 
achieve more efficient, economical plant opera- Streets, Philadelphia 24, Pa. In Canada: BETZ 
tion through proper water conditioning. Laboratories Limited, Montreal 1. 


you with your problem that’s ‘“‘different’ 
You'll be glad you did. 


It’s his job to work shoulder to shoulder 
with you and your operating level personnel 
... assist in setting up correct systems of 
control ... keep you fully abreast of the latest 
developments in Betz water conditioning tech- 
nique...and a host of other services, from 
“trouble-shooting’’ to being a real part of 
your team. CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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the 14.6-hp Wisconsin engine that 
powers the truck. This gives 300 psi 
for good fog making and delivers 16 
gpm. Flashing red light can be mount- 
ed on top of truck. Trucks are 10 feet 
long and less than six feet high. ANsuL 
CHemicaL COMPANY 


702-Self-sticking conduit and 
voltage markers 
Self-sticking conduit and voltage 
markers can be used to identify all 
types of electrical equipment. Made of 
non-conductive cotton cloth with 
black lettering on orange background. 


Can be applied in seconds and will 
stick permanently, Available in all 
NEMA voltages from 110 to 7200 volts 
and in names of the 
electrical circuits, W 


most common 
H. Brapy Co. 


703-Hinged gear point transmits 
power around corners 

Hinged gear joint operates smoothly 
and efficiently where power must be 
angled to any position between 3 and 
140 degrees away from a straight line. 
There is no need to shutoff power or 
reduce speed during swinging. When 
fully closed (axes are only three de- 
grees from a straight line) all teeth 
are meshed. When fully open, four 
teeth are meshed, Suitable for out-of- 
line power transmissions up to 4% hp 
at speeds not exceeding 1750 rpm. 
Available for use on 7/16-, %-, and 
9/16-inch shafts. Used in multiples of 
two or more, units provide an almost 


1? 


unlimited assortment of power trans- 
mission possibilities. Tue Gray & 
Prior Macuine Company. 


704-Free fuel oil desludger 
demonstration kit 

Heavy fuel oil additive for Nos. 4, 5, 
and 6 fuel oil has an unusual gel- 
breaking detergent action. Desludgit 
breaks up oil-water gels, dissolves 
sludge, and emulsifies water in the oil. 
Fuel systems remain clean from tank 
to chimney because of better atomiza- 
tion when the additive is used. Free 
demonstration kit is available so you 
can perform your own tests and make 


. starts on page 10 


comparisons. Additive can be tried on 
a 30-day free trial offer. Srewart- 
Hatt CHEMICAL CORPORATION. 





FREE INFORMATION 
For detailed free information on 
these products just circle the key 
numbers on the READ-N-CIRCLE 
cord on page 83. 





705-Inhibited acid removes scale 

Nonvolatile, nonhygroscopic, white 
crystalline solid inhibited acid safely 
and completely removes scale deposits 
from heat exchange equipment. DY- 
NASOL 55 forms extremely soluble 
salts with calcium, magnesium, sodi- 
um, phosphate, and nonmetallic iron. 
Acid strength is equal to sulphuric 
acid. Available in 50- and 500-pound 
polyethylene-lined nonreturnable 
steel containers. CHemicaL CLEANING 
Service, Inc. 


706-Portable electric saw cuts 
problem materials 


Portable electric band saw uses a 
new high-speed steel blade that makes 


possible cutting most tough metals 
such as stainless steel, carbon tool 
steel, nickel, and high-speed tool steel. 
Although the Porta-Band Saw is not 
much larger than a hand hacksaw, it 
is 15 times faster and makes a cleaner, 
more accurate cut. Driven by a %-hp 
motor, the band speed is 240 surface 

(more new products on page 16) 
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may save you 
time and money 
»-- keeps production UP 


When industrial furnace enclosure repairs become necessary 
today, there's a lot of satisfaction in knowing that they can be 


made efficiently— and quickly—under the supervision of the genera | office 
company which designed those enclosures. P . 
of Bigelow-Liptak 


if you are fortunate enough to have Bigelow-Liptak furnace 
enclosures in your plant—the entire record of the installation; 
its description and lists of all repair parts are at the finger tips there is a Trade Card that contains a 

f oducti d riment—ready to be used at a ent’s detailed record of every installation. On 
oo ee oe nents Y ‘ _ : ‘ this card will be foynd all of the data and 
call to help you get your furnace back in efficient operation in information necessary and useful in serv 
a minimum of time. icing the job. Many of these cards are 


never referred to because Bigelow -Liptak 
Experiences like the recent predicament of one of the major enclosures are designed for long depend 


oil refineries prove the value of this Bigelow-Liptok feature. able service. But since furnace enclosures 
By means of comprehensive Trade Cards—that cover every ad ee Bir: — 
Bigelow-Liptak installation from one end of the world to the 

other—recommendations were made over the telephone to this 

refinery which was having difficulties because war production shar to ait cae Readia yeh ua 
during the last several years had forced operation to almost find an accurate record of any installation 
double its designed capacity. Necessary repair ports were In a few minutes, with the aid of this infor 
indicated. A fully informed engineer was rushed to the job. mation, we can set in motion the work 
fad tie edalien gasoline plont which had operated five yeors that will enable him to get his furnace 
without repairs was back in service in four days at this greatly name on a Bigelow-Liptak Trade Card may 
increased rating. save you money and invaluable time 


for our customers 


lia Me ede Me ll el) 


“Please accept our appreciation for the effort made to put this 

plant back in operation. It is nice to know we are dealing with 

companies and individuals who feel an interest and a responsi- 

bility in the jobs they have furnished,” wrote the chief engineer 

of this grect refinery. This is but one of dozens of recent 

tributes paid to the cooperation, engineering skill and efficient h will pay you to discuss your heat enclosure 

organization of Bigelow-Liptak. Your operation may depend protiom with Sigelow-tipteh—W you want encios- 
ures that will give service and economy over a 

not only on the design of the heat enclosure but the cooperation 


long continuous operating period. Get in touch 
and efficient organization that backs it up. with a Bigelow-Liptak engineer. 


ti 


AND BIGELOW-LIPTAK EXPORT CORPORATION 
2550 WEST GRAND BOULEVARD, DETROIT 6, MICHIGAN 


| BIGELOW-LIPTAR (o:pctation 


UNIT-SUSPENDED WALLS AND ARCHES 


Iu Canada: WGELOW-ALIPTAK OF CANADA, LTD., “Zorente, Ontario 


ATLANTA @ BOSTON © BUFFALO © CHICAGO © CLEVELAND © DENVER © HOUSTON © KANSAS CITY, MO. © LOS ANGELES © MIAMI 
@ MINNEAPOLIS © NEW YORK © PHILADELPHIA © PITTSBURGH © PORTLAND, ORE. © ST. LOUIS © ST. PAUL © SALT LAKE CITY « 
SAN FRANCISCO © SEATTLE © TULSA © MONTREAL © SAULT STE. MARIE, ONT. © VANCOUVER © WINNIPEG 
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Paper Mills Choose 
for 


Ae 


~_\ Produce Economical 

_ \ Plant Power as 

7 By-Product from 
Process Steam 


At John Strange Paper Company 


MENASHA, 
WISCONSIN 


5000-kw WA-Series 
unit produces power 
‘at 2400/4160 volts 
as a by-product of 
150,000 Ib per hour 
of process steam. 
Steam conditions at 
the turbine are 700 
psig, 825 F, with 50 
psig exhaust. 





POWER/ SHOW — See Space 198 and 217, 
Chicago Coliseum, November 14-18. al 








Allis-Chalmers Units 





Power Generation 


The paper industry is a good example of many in- 
dustries across the country that are choosing modern 
Allis-Chalmers WA-Series steam turbine generating 
units for plant power generation. Many installations 
are already operating in NEMA ratings from 2000 to 
7500 kw. Recently, the line was extended to 16,500 
kw in AIEE-ASME preferred ratings. 


WA-Series units are available for condensing or 
non-condensing service, with or without automatic 
extraction, providing the kind of advanced design 
that power producers want. Basic engineering fea- 
tures include labyrinth steam seals throughout, re- 
movable external glands, high chrome alloy steel 
buckets, and a time-proved governing system. 


At Marathon Corporation 


ROTHSCHILD, 
WISCONSIN 


4000-kw WA-Series 
unit produces power 
at 2400/4160 volts 
as a by-product of 
approximately 100,- 
000 Ib per hour of 
process steam. Steam 
conditions at turbine: 
600 psig, 825 F, with 
40 psig exhaust. 


we oe 





MERS <° 
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Engineered to Save Installation Costs 


Particular care has been taken to promote ease of 
installation. Oil piping is above the floor line, elimi- 
nating need for trenches in the foundation. Generator 
gas coolers are located above the floor, eliminating 
ductwork through the foundation. Much of the work 
formerly done in the field is now performed in the 
factory. As a result, both turbine and generator can 
be shipped assembled ready for immediate installation. 


For a detailed story on the advantages you can 
obtain with Allis-Chalmers steam turbine generating 
units, call your nearby A-C office, or write Allis- 
Chalmers, Power Equipment Division, Milwaukee 1, 
Wisconsin, for Bulletin 03B7654. A.4068 
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remember 
in November, 





POWER SHOW 


is the place to go 







; 


space 198 and 217 


CHICAGO COLISEUM 
NOVEMBER 14-18 


ALLIS-CHALMERS 


A-4873 







Circle 111 on READ-N-CIRCLE card 










Save on Your 
INDUSTRIAL 
TRACK 





FOSTER 


QUALITY 


RELAYING 
RAILS 


Lower installation and maintenance 
costs—handle more cars better. Foster 
nationwide warehouses also stock 
every New Rail Section 124 through 
175%, Switch Material and Accessories 
to meet your specific job requirements. 


SEND FOR CATALOGS /P-11 
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ft/min under load. Cuts within % inch 
of the ground can be made when work- 
ing with conduit, cable, or pipe. Porter- 
Caste Macuine Company. 


707-Turbine-type flowmeter has 
high accuracy 


Precise flow rate measurements (+ 0.5 
percent of rate) up to 100,000 pounds per 
hour at specific gravity 1.0 is possible 
with this new flowmeter. Accuracy is not 
affected by piping configuration. Maxi- 
mum pressure drop is seven psi. Meter 
has a fluid-driven rotor mounted in a 
short housing installed in pipeline. Rotor 





blades are magnetic. As each blade passes 
a pickup coil, it induces an electrical 
pulse. Pulse frequency is fed into a con- 
verter to give a true rate indication. 
Specific gravity corrections are fed man- 
ually into a potentiometer, so that indi- 
cated flow rate is in mass flow units. 
Comes in standard sizes of % through 2 
inches with maximum capacities from 9 
to 210 gpm. Fiscner & Porter Company. 


708-Color-coded grease caps 
Color-coded grease caps not only im- 
prove lubrication procedure and mainte 
nance control, they also prevent dirt and 
grit that gathers around grease nipples 
from being forced into bearings and 
bushings by the grease gun. Color coding 





- + + Starts on page 10 


immediately shows correct type of grease 
required for each nipple. These tight- 
fitting caps molded of Bakelite polyethy- 
lene, can be reused indefinitely. Have 
withstood US Navy and Marine Corps 
testing over a temperature range of -40 
to 200 F. Caps are so inexpensive that 
they can be used to protect grease fittings 
while painting, sandblasting, assembling, 
or storing equipment. Bake ire Company, 
Division or Union Carsipe anp Carson 
CORPORATION. 


709-Control center scans work 
New control center automatically 
checks temperatures at each control sta- 
tion in a fixed time interval (72 stations 
in less than four minutes). Should any 
station be off limits, visual and audible 
alarm is given. Amount of correction re- 





quired is indicated. Observer may reset 
the instrument controlling the processes 
right from the control center. Nonindi- 
cating electronic-type controllers are 
small, compact plug-in units with a resist 
ance thermometer-type sensing circuit. 
Manual reset switch clears alarm indi 
cation after temperature corrections have 
been made. Manual pushbutton switch 
enables operator to manually check any 
temperature point. WHeeLco INsTRUMENT 
Division, Barser-Coitman Co. 


710-Pen-sized radiation dosimeter 


is inexpensive 
Major exposure dosimeter for instant 
detection and visible warning of danger- 
ous exposure to radiation provides both 
cumulative measurement and instanta- 
neous reading. Polystyrene beads are 
contained in a hollow hermetically-seal 
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ed ionization chamber. When charged by 
simple shaking, beads adhere to the top 
and sides of tube, After exposure to a 
precalibrated amount of radiation, they 
are discharged and fall to the bottom. Will 
detect 50 Roentgen’s exposure (1% of the 
amount of radiation that the average 
person can withstand). It has unlimited 
life with normal usage. ELecrromation Co. 





FREE INFORMATION 


For detailed free information on 
these products just circle the key 
numbers on the READ-N-CIRCLE 
card on page 83. 





711-Special packing for soot 
blowers 

Special packing for soot blowers is 
made of asbestos yarn braided over a 
plastic core of heat-resistant composi- 
tion, then lubricated with mica or graph 
ite. Combination of lip-type and solid 
packing is arranged so that solid part 
takes gland pressure. Lips are then free 
to act upon pipe or tube. When actu- 
ated by fluid pressure, lips provide a 





tight seal with minimum friction. Pack- 
ing withstands high-pressure superheat- 
ed steam without hardening, drying out, 
or vulcanizing. It is sturdy enough to 
act as a bearing when needed. Available 
in sizes to fit stuffing boxes of practically 
every soot blower. Jouns-MANvILLE. 


712-New quartz immersion heater 

Electric radiant transluscent fused 
quartz immersion heater solves the prob- 
lem of heating corrosive chemicals. Unit 





heats instantly, has a 100-percent short- 
proof construction, and has thermal con- 
struction that gives greater accuracy and 
longer life. More wattage is attainable 


(more new products on page 96) 
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That's the 
guarantee 
you get with 


Automatic 
ig Bag Type 


me eS 
*” Arresters 






By “constant” we mean what operating men expect it to mean when 
applied to dust collection — no loss of suction drop, no down time, 


no variation in capacity. 


Norblo’s unit compartment system, with automati- 
cally controlled progressive and cyclic bag cleaning 
maintains the full capacity for which the particular 
installation is engineered. Bag cleaning is easily 
regulated if dust loading rate should change. Only 
one compartment is cut out at a time for cleaning 
(and that for only a few seconds) by means of 
moderate shaking which insures long bag life. A 
small quantity of reverse air is used to prevent un- 
wanted dust flow during shaking operation. Excess 
dust is dropped without destroying the desirable 
basic filter cake. 


Profitable, consistent performance of Norblo auto- 
matic dust and fume collection equipment is demon- 
strated in hundreds of important installations. If you 
need this facility for production, for salvage, or for 
good housekeeping, ask Norblo engineers what they 
can do for you. Write for Bulletin 164-4. 





The Northern Blower Company 
Engineered Dust Collection Systems for All Industries 
6422 Barberton Ave. OLympic 1-1300 Cleveland 2, Ohio 





Circle 100 on READ-N-CIRCLE card for more data 











new bull 


etins 





400-Get instrument-quality air 

Bulletin M-7155 tells how to remove 
moisture, oil, and dirt from your com- 
pressed air system. Equipment features 
a radial fin disposable filter cartridge. 
Four pages. Hanxison Corporation, 





401-Iimmersion heater data charts 

Electric immersion heating elements 
for industrial, commercial, and domestic 
use are described in Bulletin EC-53. 
Contains data charts, descriptive mate- 
rial, and total wattagt requirements for 
heating of solids, liquids, or gases. List 
of custom-made heaters is included for 
special problems. Twenty-six pages, Cur- 
Ler-Hamoenr, Inc, 


402-Plate-fin heat exchanger 

Illustrations and text in this bulletin 
describe how the use of an improved 
brazing alloy and application techniques 
improves corrosion resistance at high 
temperatures, Photomicrographs are in- 
cluded to show oxidation and aqueous 
corrosion tests of a typical brazed joint. 
Eight pages. Tue Gaiscom-Russett Com- 
PANY, 


403-Tabies for magnetic starters 

Small-size magnetic starters for air 
conditioning and refrigeration installa- 
tions are included in Bulletin GEA-6301, 
These 20 to 30 ampere starters feature 
automatic reset, simple wiring, mount- 
ing interchangeability, and attractive ap- 
pearance, Tables for the selection of 
quick-trip overload relays and overload 
heaters are also included. Eight pages. 
GeneraL Evecrraic Company. 


404-Lessons in arc welding 

A series of practical exercises and in- 
structions for developing and improving 
the technique of arc welding operators 
is contained in this book. Text includes 
starting and manipulating the arc, weld- 
ing common joints with bare electrodes, 
welding light-gauge sheets with coated 
electrodes, general welding with coated 


- » « just circle key numbers on 


electrodes, pipe welding, welding cast 
iron, and special practices and tests. 
Price: $1.00 per copy. Two hundred 
pages. Hosart Trape Scuoot, Inc. 


405-Plastic skin for buildings 

Technique of spraying pure liquid vin- 
yl plastic on building surfaces to form a 
pliable sheeting of high tensile strength 
and elongation is discussed in Bulletin 
24-B. Plastic spray can be used under 
conditions of high humidity, salt air, or 
corrosive atmosphere. Four pages. L1iq- 
um Prastics CoRPoRATION. 


406-Build with stainless steel 

Information on how to reduce erection 
costs while maintaining insulating values 
is contained in Bulletin 70-5. Stainless 
steel siding can be used over old mason- 
ry, wood, or steel walls to upgrade old 
buildings. Four pages. Josern T. Rrer- 
son & Son, Inc. 


407-Corrugated flexible metal hose 

Complete engineering data including 
bending radii, bursting pressures, and 
weights, are included in Bulletin 20-E. 
Applications are listed for absorbing vi- 
bration, correcting misalignment, con- 
necting ofl burner and gas furnaces, lu- 
bricating lines, and conveying com- 
pressed air and steam. Tue ATLANTIC 
Mertat Hose Co. 





408-Hose and couplings data 

Bulletin 3040-A explains how high- 
pressure hose assemblies can be quickly 
made with reusable couplings. Reusable 
couplings reduce costly inventories and 
provide a quick, easy way of making 
hose assemblies for replacement and in- 
stallation purposes on hydraulically op- 
erated equipment. Twelve pages. Tue Im- 
peRtaAL Brass Manvuracrurine Co. 


409-Electronic speed contro! mansa! 
Illustrations and circuit diagrams de- 

scribe in nontechnical simplified lan- 

guage the installation, performance, and 


READ-N-CIRCLE card on page 83 


maintenance of the basic Dynamatic 
electronic control. Also describes princi- 
ples used to accomplish stepless speed 
control using an ac line as the power 
source. Sixteen pages. Dynamatic Divi- 
sion, Eaton Manuracturinc Company. 


ov = 
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410-Versatile power control 

Theory and application of saturable 
reactors as control equipment for indi- 
vidual power loads is discussed in illus- 
trated Bulletin GEA-6354. General points 
discussed are control of electrically- 
heated equipment, automatic tempera- 
ture stabilization, reduced-voltage mo- 
tor starting, continuously adjustable re- 
active load banks, and X-ray equipment. 
Eight pages. Generat Evecrric Company. 





411-Accurate valve sizing manual 

Comprehensive and easy-to-understand 
discussion of the importance of proper 
valve sizing is contained in Bulletin 120- 
2-55. Also contains formulae and nomo- 
graphs for sizing valves to meet any 
conditions of steam, liquid, and gas flow. 
Additional tables of flow coefficients for 
the many configurations of diaphragm- 
control inner valves are also given. 
Twenty-four pages. Brack, Sivaus & 
Bryson, Inc. 


412-Lightweight steel decking 

Descriptive material on lightweight 
steel decking contained in Bulletin 2d- 
Am includes types available, safe load 
tables, erection details, and welding spec- 
ifications. Lightweight, fire-resistant rib 
bed steel sections are adaptable for roof, 
sidewalls, subflooring, and partitions. 
Four pages, American Steer Banp Com- 
PANY. 


413-Transfer heat with synthetics 
Recommended uses of Ucon heat- 
transfer fluids are contained in Bulletin 
F-7490C. Ucon fluids have resistance to 
forming sludge, varnish, or coke. They 
will withstand temperatures of 500 F. 
Fluids have good low-temperature vis- 
cosity characteristics, low stable pour 
points, negligibie solvent and swelling 
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2, INDIANA 


Here is a new Flow Meter—that is really new! 
These features of the Hays Electronic Flow Meter 
speak for themselves. 


Mercuryless—costly mercury maintenance headaches 
eliminated—no mercury to lose. 
Rupture-proof Bellows— provide positive 
protection against over-range. 
Continuous integration— motor-driven continuous 
ical integrator is extremely accurate 
even on rapid load changes. 
Electronic operation—requires only 4 seconds 
for full scale pen travel with accuracy 
of 4% of scale differential. 


Other features include null-balance transmission, 
powerful motor, easy readability, accuracy 
names by — + agen enon. 
xplosion proof transmitters and wide range 
meters also available. . 


For complete information, write for 
Bulletin 54-1074-222. 
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with maximum protection FENCES 
and minimum application 








e Subox paints assure both good radiation and excellent protection for 
transformers and sub-station equipment. They are easily applied by brush, 
spray or flow-coating. Use them on your present equipment — specify them 
on your present equipment — specify them on your new. 


e All varieties of Subox and Subalox can now be supplied with a faster- 
drying vehicle for distribution transformers and other shop work. 


e Sub-station structures can often be painted with a single coat and 
a minimum of outages. 


e Industrial-type fences can be amply protected with 
one coat applied by floor brooms. 


Write For A Free Copy of "Corrosion Control 
of Electrical Structures and Equipment” 





9 Fairmount Plant, Hackensack, N. J. 
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effects on natural and synthetic rubber, 
and are noncorrosive to copper and oth- 
er common metals of construction. Four 
pages. Union Carsive anp Carson Cor- 
PORATION. 


414-Seamless welding fittings 

Grades and size ranges of alloy, car- 
bon, and stainless steel welding fittings 
are contained in Bulletin FB-500. Di- 
mensional tolerances and illustrations of 
typical fittings are also included. Six 
pages. THe Bascock & Witcox Company. 


415-Weighing errors are costly 

Cumulative cost of small weighing er- 
rors over definite periods of time is 
clearly shown in this leaflet. Contains 
chart of interest to all who buy or sell 
merchandise on a weight basis. NATIONAL 
ASSOCIATION OF ScaLe MANUFACTURERS, 
Inc, 


416-Selecting the right wire rope 
Recommendations for the proper ma- 
terial, lay, and construction of wire rope 
for the majority of average-use condi- 
tions are included in Bulletin 28. A help- 
ful bulletin for all Power Services engi 
neers. Six pages. Lescnen Wme Rore 
Drvision, H. K. Porter Company. 


417-Hardsurfacing r dations 

Development and manufacture of bind- 
er alloys plus procedures to obtain best 
bonding of hardsurfacing deposits are 
discussed in this bulletin. Includes ta- 
ble showing methods of application and 
correct welding rod diameters. Four 
pages. Coast Merats, Inc. 





418-Remove rust in drinking water 

New service treats incoming water 
supplies with one-tenth of a pound of 
sodium silicate per 1000 gallons to pre- 
vent corrosion of lines. Bulletin CS-101 
explains how this service prevents the 
destruction of piping and reduces main- 
tenance and replacement costs. THe 
Permutir Company. 


419-Handbook of hydraulic tables 

This comprehensive reference work is 
now available for engineers interested in 
pumping and piping problems. Bulletin 
50 also contains data useful to all engi- 
neers, Twenty-eight pages. THe ALpRIcH 
Pump Company. 


420-Low-cost interrupter switch 
Applications for disconnecting switches 

to safely open plant primary circuits 

under moderate load are contained in 
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Bulletin 33-B. The Delta-Star type SL 
interrupter switch operates on opened- 
circuit current up to 400 amperes at 
15 kv with safety. Dimension drawings 
and illustrations are also contained. Six 
pages. Devra-Star Exectrric Drvision, H. 
K, Porter Company. 


421-Rubber lining combats corrosion 

Fully revolving double-disc parallel- 
feed gate valve lined with special hard- 
rubber lining is described in this bulle- 
tin. Revolving disc principle distributes 
wear over 360 degrees. Included are di- 
mension drawings for both rubber-lined 
gate valves and swing check valves. Four 
pages. Dartinc Vatve & MANUFACTURING 
Co. 


422-How to pump additives 

How to pump petroleum, chemical, and 
boiler feed water additives in accurate 
predetermined quantities is discussed in 
Bulletin 1105-2. This bulletin contains 
pumping capacity tables and schematic 
diagrams of typical applications. Propor- 
TIONEERS, INC. 


423-Renew worn cylinder walls 

Patented process of honing and chrome 
plating worn cylinder walls is illustrated 
in this bulletin. Processed cylinder lin- 
ers outlast cast iron liners three to five 
times. Four pages. Van Der Horst Cor- 
PORATION OF AMERICA. 


424-Regulating valves are automatic 
Bulletin 4 contains sections on float and 
lever valves, pump governors, pressure 
regulators, vacuum breakers, and strain- 
ers. Illustrations show typical installa- 
tions and operation of equipment. Four 
pages. Scuape Vatve Manuracturine Co. 


425-Complete control valve manual 

Manual No. 14 contains illustrations, 
dimension drawings, and recommended 
installations for valves in sizes from % 
inch to 1 inch. Descrinvtive material on 
two-, three-, four-, and five-way valves 
is also included. Control-system valves 
may be solenoid, pilot, cam, foot, or hand 
actuated. Eight pages. Versa Propucts 
Company. 





FREE COPIES 
For free copies of these hand- 
books, bulletins, and catalogs just 
circle the key numbers on the 
READ-N-CIRCLE card on page 83. 





426-Heating large volumes of water? 

Problems involved in heating large 
volumes of water are explained in Bulle- 
tin 923. This bulletin discusses the ad- 
vantages, including fuel saving, of new 
type of water storage over conventional 
storage system. Frep H. Scuaus Ewnci- 
NEERING Co. 


(more new bulletins on page 24) 


NOVEMBER, 1955 





















a new push-type internal Tube Cutter 


A time-saving maintenance tool that 
may be used with your present air or 
electric motor to cut non-ferrous 
tubes. 








arried. A must in every tool box. 


Many uses in every plant. Action of 
cutting blades is produced by pushing 
cutter into the tube which auto- 
matically opens the double cutter 
blades. 









nders when replacing tubes 


Extremely useful. Saves time when 
replacing worn, small diameter tubes 
from %” to 2” O.D. 







“There's an Airetool Tube Cleaner 
and Tube Expander for Every Type of 
Tubular Construction.” 


AIRETOOL 


MPANY 
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\ < “When our main feeder 4.2 
_  single-phased, we didnot = \—_ 
> lose a motor — aed 
> FUSETRON tsi: FUSES (| 
, gaved them” . EN: 





‘ 











(>, “In October, 1952, we-had quite a demonstration 
or on how Fusetron dual-element fuses can prevent motor 1 . 
‘ burn outs. 





“Fusetron fuses that we were using to back up our 
motor protection began popping out all over the plant 
because our main feeder circuit had single-phased. 


“Before we could dump the whole plant by pulling \__ 
the main switch, sixty-seven Fusetron fuses had opened. ¥ 





“We did not lose a single motor, however, and while 
it was some trouble to us to replace all the blown Fusetron Gs 
\ fuses, we would rather do that than repair one burned 
out motor. 


“We are convinced that Fusetron fuses used to back 
up our other motor protection, give us a distinct advan- 
tage in saving time and money. 





* ; Samuel 7. Cractg CHIEF ELECTRICAL ENGINEER 


\ ‘ JUDSON |. THOMSON MANUFACTURING CO. 
CA, PN WALTHAM, MASSACHUSETTS 
hed y/ 
S: cn eae Oure 
* x \ Ye 
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FUSETRON dual-element FUSES DO MORE THAN PROTECT 
MOTORS AGAINST BURNOUT DUE TO SINGLE PHASING 


... They provide 10 Point Protection 


High interrupting capacity — pro- 6, Protect motors against burnout from 
tect against heaviest short-circuits. * overloads. 
Have proven on tests to open safely on 
circuits set to deliver in excess of 7, Give DOUBLE burnout protection 
100,000 amperes. * to large motors — without extra 
cost, 


Protect against needless blows 
caused by excessive heating — lesser 8, Protect motors against burnout due 
. . . . . 
resistance results in cooler operation. to single phasing. 





















: 3. Protect against needless blows g, Make protection of small motors 
. . . . 
caused by harmless overloads. simple and inexpensive. 
4, Provide thermal protection — for 10, Protect coils, transformers and 
. . . . . 
panels and switches against damage solenoids against burnout. 


from heating due to poor contact. 
5, Protect against waste of space and 


money — permit use of proper size 
switches and panels. 


AND FUSETRON FUSES REMAIN SAFE 


without maintenance and recalibration costs 









Once properly installed, Fusetron fuses require no costly 
inspection time or maintenance necessary on mechanically 
operated devices. 

Dust, fumes, corrosion or age cannot prevent a Fusetron 
fuse from opening safely. There are no hinges, pivots or 
contacts to stick or slow down the operation of the fuse on 
short-circuit. 

When a Fusetron fuse does open to protect, and after 
the fault has been corrected — the new Pusetron fuse you 
install has been calibrated at the factory by engineers — it is 
a fuse as safe and dependable as the one that blew. 

Blowing lime charls and more information are available on 
Fuselron dual-element fuses. Wile for bulletin FIS. 










FOR LOADS ABOVE 600 AND UP TO 
5,000 AMPS. . . Use BUSS Hi-Cap Fuses 


On 600 volts or less, they have interrupting 
capacity sufficient to handle any fault current 
regardless of system growth. 















When coordinated with Fusetron fuses they 
will not open ahead of fuse nearest fault. 


— Write for bulletin HCS — 









Play Safel install FUSETRON Fuses ond BUSS 


Hi-Cap Fuses throughout entire Electrical System! 


BUSSMANN Mfg. Co. Dieision of McGraw Electric Co 
ST. LOUIS 7, MO. 


Cec tert as PROTEC TION 





University at Jefferson, 
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427-Boiler instrument handbook 

Boiler instruments to cover every 
phase of operation from water treat- 
ment to dust removal are contained in 
Bulletin GSP-901, Illustrations and text 
are combined to make this bulletin a 
necessity for engineers interested in 
boiler and steam problems. Twenty-six 
pages. Hacan Corporation. 


428-Electronic test equipment data 

Illustrations and text contained in Bul- 
letin R36A describe the complete line of 
test equipment available for servicing in- 
dustrial electronic and electrical equip- 
ment, Weston Execraica. InsTRUMENT 
CORPORATION, 


429-How to select asbestos packing 

Specifications on how to select a proper 
asbestos sheet packing are contained in 
Bulletin 5050, Includes packing data for 
severe conditions, synthetic bonded types, 
neoprene and Hycar, and competitive 
qualities for selection of economical 
packing. Four pages. B. F. Goopricn 
Russer Company. 


- + + starts on page 18 


430-More for your lumber dollars 

How to get more value for your lum- 
ber dollar is explained in this illustrated 
booklet. Classifications of softwood and 
hardwood lumber by trees, manufacture, 
use, size, and grade is thoroughly ex- 
plained. A valuable booklet about man’s 
most versatile material. Twenty-four 
pages. Nationa, Lumper MANUFACTURERS 
ASSOCIATION. 


431-Read about control valves 

Discussion of equipment for the con- 
trol and regulation of steam, water, air, 
oil, and gas is contained in composite 
Bulletin C-50. This bulletin also contains 
descriptions of proper application for all 
pressure, flow, and liquid level controls. 
Four pages. McA.tear MANUFACTURING 
Company. 


432-Lubrication for exposed gears 
Physical specifications and test data 
for this lithium-base, adhesive petroleum 
oil are contained in Bulletin 105. Lubri- 
eant is recommended for construction 
machinery, elevator and escalator gear 
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CONTINUOUS 
BLOWDOWN 


packet-type 


PREVENTS PRIMING 
PREVENTS FOAMING 
PREVENTS SLUDGE 


complete, automatic 
control of boiler 
water concentration 


Also Standardized 
or Special Units 
for ALL CAPACITIES, 


This compact self-contained unit is completely assem- 

led. Can be installed by your own men in hours. It 
provides completely automatic control of boiler water 
concentration regardless of variations in boiler load. 


This is accomplished WITHOUT HEAT LOSS. Maintain 


PREVENTS SCALE 


(with simple chemical treatment) 


HENSZEY 


Canti ry] 4 








and Boiler Plant Specialities * Boiler Feed Regul 
Exchangers * Feed Water Meters * Flow indicators * Proportioning Volves 


clean efficient boilers for substantial savings in fuel, 
equipment and manpower. 


Consult your neorest HENSZEY Representative 
for FREE Blowdown Chart or write te 


HENSZEY COMPANY 


DEPT. Ali © 


WATERTOWN, WISCONSIN 





Systems * Heat 


Also PROCESS EVAPORATORS, PREHEATERS, and SPRAY DRYERS 
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trains, mechanical presses, power shears, 
and winches. Two pages. THe ALPHA 
Mo.yKoTe CORPORATION. 


433-Pump stroke controls volume 

Bulletin 955 describes operation of 
stroke length adjusting air system. Dia- 
grams and illustrations include informa- 
tion on application, features, and specifi- 
cations detailing its installation in a typi- 
cal pneumatic flow-control system. Four 
pages. Mriton Roy Company. 


434-Open-biast gas burner nozzles 
Bulletin H-15 discusses applications for 
open, or gap-type nozzles. Nozzles are 
recommended for installations where 
slight excess air in the combustion cham- 
ber around the burner is desirable. Di- 
mensional installation data is also in- 


cluded. Four pages. Ecurrse Fue. Enor- 
NEERING Co. 





435-Shock and vibration mountings 

Vibration mountings for medium and 
heavy machinery are described in Catalog 
FP-55. The isolators are loaded primarily 
in shear for superior vibration isolation. 
Load capacities and frequencies, together 
with illustrations of typical installations, 
are described. Four pages. T. R. Finn 
& Company, Inc. 


436-Package boiler tables 

Bulletin PSG-2 contains tables of ca- 
pacities, dimensions, and weights of nine 
typical package boilers. Includes illus- 
trations of firing and control equipment 
plus recommendations for field installa- 
tion for the three pressure-classes avail- 


able. Ten pages. Henry Voct Macuine 
Co. 


437-Metal-cutting saw handy guide 

Problem of selecting the right blade 
and cutting speed for your job is dis- 
cussed in Catalog G-55. Describes metal- 
cutting band saws with capacities from 
3% inches to 16 inches, automatic bar 
feed equipment, stock stands, and acces- 
sories. Eight pages. Wetts Manvuracrtur- 
mc Corp. 


438-Remove fumes economically 
Exhauster housings and impellers are 
available either in Haveg 41, or Haveg 
60, as detailed in Bulletin 87. Chemical 
resistance tables are included showing 
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Only Chapman Tilting Disc 
Check Valves give you 


Fast, quiet operation means 

low cost operation for check 

valves. That's exactly what the 

Chapman Tilting Disc Check Valve is 

designed to do. It won't flutter or slam and damage 

the piping joints or the valve itself. The unique drop-tight 
closure action eliminates scraping and wear of the disc and seat. 


Rugged construction and low wear of the Chapman Tilting Disc 
Check Valves mean long life under severe operating conditions. 
Absence of vibration plus low head loss keep maintenance of 
the entire piping system at a minimum. 


Whether for replacement or for new piping systems, be sure to 
specify Chapman Tilting Disc Check Valves. They're available 
This specially designed “‘airfoil’’ disc bal 


in iron and steel for handling fluids or gases under a wide ances perfectly in open position. The fuid 
holds the disc tightly against its stops with 
range of pressures. For full data on the complete line, write ous Cone. Ube Sady oF che verve 5 lege 
around the disc, so the net valve area is at 
today Ask for Catalog 30-A least as much as the pipe area wo assure low 


flow resistance 


e Mig- Co. When the flow is reversed, pressure against 


the upper part of the disc cushions it as it 

closes. Then the disc drops easily and 

tightly to its beveled seat after the valve has 

. swung closed. Seating is fast and quiet with 

The D minimum head loss in all but unusual piping 
oR bh 


arrangements 
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resistance of both materials to corrosive 
fumes, Capacity tables for both fan types 
are also included. Cuamrion Brower & 
Force Co, 


439-Cement and concrete sealant 

Uses of concrete sealant in improving 
curing process of newly-laid concrete, as 
well as in forming a smooth, durable 
coating on old concrete surfaces, is dis- 
cussed in this leaflet. This sealant-pre- 
servative is available in three colors for 
interior or exterior use. Srevo, Inc. 


440-Materials handling automation 
Answers to many questions about the 
place of overhead materials handling in 
automation are contained in Bulletin 
M-30. Contains illustrations and factual 
information helpful in adapting plant 
cranes to automation in your buildings. 
Twelve pages. Wurrinc Corporation. 


line of curved root spherical tooth cou- 
plings. Includes data on installation, 
service factors, tions, and lubri- 
cation, Features dimensional drawings 
of standard couplings, mill motor cou- 
plings, as well as horizontal floating shaft, 
standard spacer, vertical shaft, and verti- 
cal floating shaft couplings. Twelve 
pages, Prriapecenta Gear Works. 


442-Prevent boiler tube corrosion 
Bulletin TR-537 discusses causes and 
methods of eliminating corrosion in boil- 
er tubes. The data contained is the result 
of extensive studies by metallurgical ex- 


perts. Eight pages. Bascock & Wrcox 
Company. 





FREE COPIES 


For free copies of these hand- 
books, bulletins, and catalogs just 
circle the key numbers on the 
READ-N-CIRCLE card on page 83. 





443-Simplify vibration elimination 
Vibration mountings suitable for in- 
stallations of heavy-impact machinery as 
well as delicate instruments are dis- 
cussed in Catalog G-55. Diagrams and 
charts are included for easy selection of 
vibration mountings for specific needs. 
Eight pages. Visration Movunrtrnes, Inc. 
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444-Practical wire rope data 

Slings, wire rope, and prefabricated 
wire rope assemblies are discussed in 
Ropeology Bulletin 5558. Performance of 
wire rope under extremes of low and 
high temperatures are also discussed, 
Four pages, MacWuyte Company. 


445-New magnetic control 

Float-operated control using magnetic 
fields of force to open and close electrical 
switches is explained in Bulletin L-119. 
Operates at pressures up to 250 psig. It 
controls boiler feed pump from the boiler 
water level, provides a low-water fuel 
cutoff, and closes electrical circuit for 
alarm signal. Four pages. McDonneu & 
Muzer, Inc. 





446-Ceramics conquer corrosion 

Tables of physical properties and data 
on resistance to corrosion for five ceramic 
materials are included in Bulletin CHE- 
R5. This well-illustrated bulletin shows 
how ceramics are used in piping, fittings, 
valves, filters, pumps, heaters, or heat 
exchangers, Sixteen pages. GENERAL 
Crramics CorPporaTION. 


447-All-purpose water flow meters 

Principles of operation of nutating- 
piston-type nreters are explained in Bul- 
letin 36. It contains illustrations and 
data of typical installations, trap strain- 
ers, air release valves, high-pressure 
meters, and meter registers for the meas- 
urement of most fluids. Twenty pages. 
Burrato Merer Co. 


448-Permanent magnet traps tramp iron 
Applications and salient features of 
permanent magnetic drums are described 
in Bulletin MD-200. Three types of drum 
are available with gear, V-belt, or chain- 
and-sprocket drives. No electrical con- 
nection is required. Permanence of mag- 
netic strength is guaranteed. Six pages. 
Tue Homek Manvracrurine Co., Inc. 


449 solenoid valve 
Ten improved features of general pur- 
pose solenoid valve are described in Bul- 


letin V 5004. Contains charts of sizes 
available and pressure operating ranges. 
Can be obtained in Class 1, Group D, and 
Class 2, Groups E, F, and G for hazardous 
locations. Automatic Swircu Co. 


450-Pneumatic regulator handbook 

How to select pressure and vacuum 
regulators, ratio relays, and system purge 
assemblies is told in Bulletin H-2. Dimen- 
sioned sectional views, typical installa- 
tions, and complete descriptive informa- 
tion are included. It also contains list of 
bulletins giving detailed information on 
other valves. Eight pages. ConorLow 
CORPORATION. 


451-Pneumatic systems handbook 

Complete discussion of all phases of 
pneumatic control is contained in Bulle- 
tin 1120. Separate sections are devoted 
to transmission of pneumatic signals, cas- 
cade and ratio control, time replay, inter- 
connected control systems, and tuning 
controllers to your needs. Charts, sec- 
tional diagrams, and typical installations 
are also included. This well-illustrated 
informative bulletin is a necessary addi- 
tion to the library of all engineers con- 
cerned with pneumatic control and trans- 
mission systems. Forty-six pages. Minne- 
APOLIS-HoNnEYWELL RecuLator Co., Brown 
INSTRUMENT Division. 


452-Steam turbine for your job 

New model turbines added to the ex- 
isting line provide a total of eight hori- 
zontal steam turbine styles, permitting 
selection of the right turbine for the job. 
Single-sage construction and sleeve bear- 
ings make these turbines ideal for opera- 
tion at medium steam pressures. DEAN 
Hut Pump Co. 


453-Flexible metal hose data 

Installation data for flexible metal hose 
used in vibration absorption, diesel ex- 
haust systems, and steam transmission 
are contained in this bulletin. Also in- 
cluded are bending radii, pressure and 
temperature ranges, and sections showing 
type of construction. Twelve pages. Fiex- 
ontcs CORPORATION. 


pump manual 

Dimensional drawings, selection charts, 
and performance tables for the complete 
line of general purpose centrifugal pumps 
are included in Bulletin 7223-A. Suction 
and discharge positions, as well as V-belt, 
direct drive, and gear drive modifications, 
are also shown. Bulletin gives data on 
pumps with capacities of from 5 to 2800 
gpm, and operating pressures of from 
10 to 525 feet total head. Includes in- 
stallation examples for the complete line 
of general purpose centrifugal pumps. 

Sixteen pages. INcEeRsoLL-RAnp. 
(more bulletins on page 74) 
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Stepless Adjustable Speed 
from an AC Power Source with 


Dynamatic Fractional HP Ajusto-Spede Drives 


These famous Ajusto-Spedes®—available in sizes rang- Ajusto-Spede K 
ing from 4% HP to 75 HP—provide the solution to Advantages: 
many drive problems at surprisingly low cost. 


* Constant torque speed range: 25 to 1 


; with 1600 RPM and 3200 RPM Ajusto- 
Fractional HP Ajusto-Spedes® are compact, self-con- Spedes”. 


tained units, an integral combination of AC constant * Control accuracy: 2 per cent of top 
speed induction motor, eddy current coupling, and speed at any point within the speed 


: range. 
electronic control. ; aa 
* Minimum wiring to power line. 


All fractional horsepower Ajusto-Spedes® are rated — * Remote “one knob" control operation 
115/220 volts, single phase or 220/440 volts, 3 phase. re 

Sizes are 4, 1/3, and 2 horsepower at 1600 RPM; 
Y, and 34 horsepower at 3200 RPM. 


* Rugged plug-in type integral one- 
tube electronic control. 
* Permanently sealed grease-packed 
Writ b bearings. 
rite jor your co of the 
f y py f * Power output shaft extension at both 


Dynamatic Ajusto-Spede® Bulletin F AS-4 ends of drive. 


DYNAMATIC DIVISION 
MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE , KENOSHA, WISCONSIN 
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INDOOR 


Primary Section: Maximum protection on the primary side is Transformer Section: I-T-E can supply any type of trans- 
assured with I-T-E Power Air Circuit Breakers. As an alter- former required for a particular installation. It can be 
nate to circuit breakers, roof bushings, throats, terminal either liquid filled, nitrogen sealed, or dry type. All trans- 
chambers, oil cutouts, liquid disconnect switches or air inter- formers match and line up with the primary and secondary 
rupter switches may be furnished. sections to create one complete unit. 
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OR COMPLETE UNIT SUBSTATIONS 


Secondary Section: The secondary section consists of I-T-E 
switchgear. Completely interchangeable, horizontal drawout air 
circuit breakers are housed in a sturdy structure with completely 
isolated compartments, large rigidly braced bus, and a superior 
exterior finish. 


You can buy a unit substation either of two ways: 
a piece at a time (the expensive way), or all at 
once (the economical way). I-T-E can sell you 
the individual elements, but recommends that 
substations be purchased complete, and from a 
single source of supply. 

There are good, practical reasons for this. 1-T-E’s 
engineering assistance in over-all planning, floor 
layout, and choice of elements is more valuable 
to you when it covers the complete substation. 
Units are packaged and shipped ready to install 
without delay or complications. 

There are further advantages in knowing that 
one dependable company stands behind your 
complete installation, and that all parts are 
designed to function as a unit. 

I-T-E Primary and Secondary Unit Substations 
can be supplied for any application: indoor and 
outdoor, and in any standard rating. For details, 
contact the I-T-E sales office nearest you. Look 
in your classified directory under ‘Electric 
Equipment.” I-T-E Circuit Breaker Company, 
Switchgear Division, 19th & Hamilton Sts., 
Philadelphia 30, Pennsylvania. 


I-T-E CIRCUIT BREAKER COMPANY 


Switchgear Division 
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Leaks a big problem 
Gentlemen: 

In your September issue, page 32, you described a 
plugging of leaks in a reservoir in Omaha, Nebraska. 

We have a similar problem we are interested in, and 
wonder if you could send further information on this ma- 
terial as to the name of the manufacturer, etc. 

R. E. Gilbertson 
Marathon Corporation 
Menasha, Wisconsin 


Gentlemen: 
In the September 1955 issue of INDUSTRY & POWER, 
you refer to a reservoir which was plugged with plastic. 
We have a similar condition in a series of concrete coal 
silos which we would like to use for storing fuel oil. 
Would you please give us the name, or names, of com- 
panies offering this plastic service 
Walter C. Schafer 
General Superintendent 
Wisconsin Ice & Coal Co. 
Milwaukee, Wisconsin 


Gentlemen: 

An article on “Leaks in Reservoir Plugged with Plastic” 
appeared in your September 1955 issue on page 32. It 
would be appreciated if you could supply additional in- 
formation pertinent to this project, such as trade names 
and sources of material used, and method of surface prep- 
aration of the areas treated. 

It is to be understood that this letter represents an in- 
quiry for engineering purposes only, and that it is not in- 
tended to constitute an order or commitment by or for the 
Ordnance Corps or the Government. 

for the Commanding General: 

A. W. Williams 

Assistant 

Ordnance Corps 

Picatinny Arsenal 

Dover, New Jersey 

@ The Secoton coatings used on the reservoir walls are 

marketed by Surface Engineering Company, Inc., 1535 

Barwise Avenue, Wichita, Kansas. The coatings are based 

on Bakelite vinyl resins, manufactured by Bakelite Com- 

pany, a division of Union Carbide and Carbon Corpora- 
tion, 260 Madison Avenue, New York 16, New York. 


Thank you just the same 


Gentlemen: 

I find INDUSTRY & POWER to be the best technical 
magazine in its class today and will be willing to pay for 
it should this be necessary. 

John B. Harju 

Consulting Engineer 

Ferndale, Michigan 

@ Thank you for the kind words. INDUSTRY & POWER 

is sent free of charge to all qualified engineers who ex- 
press a desire to receive it. 
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Refresher in homestretch 
Gentlemen: 

Have just read with interest “A Thermodynamics Re- 
fresher.” For some reason I missed out on the first and 
second chapters. I would appreciate receiving a copy of the 
ones I missed. 

During 45 years of working in steam-electric plants, 
I’ve read a lot of articles on thermodynamics but your 
“Refresher” tops them all. 

G. G. Zimmerman 

Efficiency Engineer 

Spy Run Power Plant 

Indiana & Michigan Electric Co. 

Fort Wayne, Indiana 

@ This request, and all of the many others we have been 

receiving for reprints of the “Thermo Refresher,” is being 

filled promptly by our Reader Service Department. The 

concluding article in the Refresher Series appears in this 

issue. Early next year, we will begin a new Refresher 

Series, to cover electrical fundamentals. The author is 

eminently qualified. Watch for the Electrical Refresher 
coming soon in INDUSTRY & POWER. 


comment 
on nuclear power 


Comment from the west 


Gentlemen: 

Byron Jackson has pioneered in pump equipment for 
nuclear reactors. They have either participated in the 
development and engineering, or have produced as a com- 

plete project, the pumping 
equipment for every nu- 
clear reactor in use in the 
United States today. 

At the present time, it is 
generally recognized that 
no one line of reactor de- 
velopment has _ provided 
the final answer for prac- 
tical operating efficiency. 

The Atomic Energy 
Commission is in the midst 
of a $200-million, five-year 
program to develop eco- 
nomical nuclear power 
plants, and is backing five 
different plans simultane- 

ously. It is fair to expect that at the end of this period 
sufficient data will have been obtained to definitely estab- 
lish a given reactor type as the most economical for a spe- 
cific application. Electrical outputs will vary from 5000 
kw to 60,000 kw. 

Several of the major public utilities are now in the proc- 
ess of developing nuclear power plants, all utilizing differ- 
ent type reactor designs. At least one atomic power group 
is presently in the actual procurement stage. Electrical 
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output will vary from 100,000 kw to 190,000 kw, based on 
information available at this time. 

Actual operation of some of these nuclear power plants 
is not scheduled until 1958 to 1960. The most attractive 
type of reactor to be used in nuclear power plants sized 
for industrial use will in all probability be determined 
from test data made available by reactors already in 
operation. 

This premise leads us to think in terms of 1965 as a real- 
istic date for the successful development of economical 
nuclear power plants for the industrial powerhouse. 

The pumping requirements imposed by the various 
types of reactors and nuclear experimental units have 
been rather severe, varying in pressures up to 5000 psi 
and in temperatures up to 1600 F for radioactive water, 
liquid sodium, heavy water, bismuth, and radioactive 
slurry. 

We will continue our intense nuclear development pro- 
gram to make available the most advance design pumping 
equipment for use with all types of reactors. 

We sincerely hope that our efforts will contribute in 
part to the earliest possible development of industrial size 
nuclear power plants. 

E. S. Dulin, President 
Byron Jackson Division 
Borg-Warner Corporation 
Los Angeles, California 


comment 
on nuclear power 


Comment from the east 
Gentlemen: 

Kar! P. Cohen's interview discussion of the potential de- 
velopment of the small reactor for industrial purposes, 
published in your September issue, is interesting, but 

incomplete. 

It seems to me that there 
are too many features re- 
lating to the application of 
atomic power by small 
units that have been over- 
looked. To mention only 
three: 

a. The quality of the 
personnel that will be re- 
quired; 

b. The time that will be 
required for maintenance; 

c. The relative capital 
costs of nuclear plants as 
compared to more conven- 
tional plants — say diesels. 

In addition, the interview contains a number of down- 
right unsound or carelessly expressed observations. For 
example, the series of observations on page 44, relating 
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to the difference between industrial and utility opera- 
tions. I cannot understand these. Just what does Karl 
Cohen mean in saying, “So unless you are a utility (which 
can drown mistakes in estimates of operating costs in the 
financial depths of utility accounting), you find little room 
for cushioning mistakes in estimated operating costs. (A 
utility can absorb what has the effect of but a small esti- 
mating error when its 200,000-kw nuclear plant is part of 
a 4-million-kw system)”? 

The utility systems of the country are more closely reg- 
ulated than any other industry. Certainly every account 
of a utility is more closely regulated than that of the most 
tightly run industrial organization. Its accounting opera- 
tions, I am certain, are far more closely prescribed than 
those of Karl Cohen’s own company. In the light of all 
that, the comment on drowning mistakes is the sheerest 
nonsense. 

The real nub with regard to possible applications of 
atomic power in industry is this: American industry in 
general cannot live very well, and does not live, on a 
much lesser net return than 10-15 percent on its capital 
and most industry operates almost entirely on equity capi- 
tal. Under our income tax structure, for an industry to 
earn a net return of say 12% percent on its capital it has 
to have a gross return, after local taxes, insurance and de- 
preciation, of 26 percent (52 percent income tax basis). 
A utility can live on a 6 percent net return; but since it 
can generally raise at least 50 percent of its capital on a 
debt basis, its earning requirements on capital after de- 
preciation and local taxes, again on 52 percent income 
tax basis, are less than 11 percent. The ratio between the 
two is almost 2% to 1. This is one of the principal reasons 
why the record of industrial power in the United States 
over the last 30 years has been one of progressive decline 
in the percentage supplied by industry itself and a con- 
tinuing increase of the percentage supplied by the elec- 
tric utilities. 

Nuclear power, when it comes into being, will accentu- 
ate that trend, since the burden of capital costs is much 
higher in nuclear power as against conventional. In my 
judgment, therefore, the amount of business that will be 
available in small isolated nuclear plants for industry is 
going to be even less than is available today in steam 
plants or in diesel plants. If this does not add up to some- 
thing ultra-optimistic for those who are planning to enter 
the industrial atomic power market, it should still be of 
interest, and may be of help, to them if they are guided by 
this, to me, inescapable conclusion. 

Philip Sporn, President 
American Gas and Electric Service Corporation 
New York, New York 


Send for tear sheets instead 


Gentlemen: 
I tear out and file all wanted articles. 
convenient method. 


... This is a 


Harry Arthur Brown 
Assistant Mechanical Engineer 
Bethlehem Steel Company 
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HOW TO BUY ENDLESS BELTS 


FOR LONGER LIFE on 
"'Belt-Killer”’ Drives 


“More Use per Dollar” 


Look for a rubber belt engineered 
to give maximum flexibility and to 
eliminate belt shrinkage or stretch 
and separation at the cover-end. 


Belt failures caused by excessive 
tensions, small pulleys and high 
speeds can be avoided by the care- 
ful selection of the endless belt 
you buy. Flexibility is of primary 
importance when selecting a belt 
for machines where serpentine 
drives supply power for several 
operations — for built-in drives 
with reverse bends and short 
centers. The belt you select should 
flex naturally in either direction 

. without stretching. It should 
be impervious to extreme atmos- 
pheric conditions because exces- 
sive shrinkage damages shaft 
bearings and shortens belt life. In 
ordinary belts, the cover-end 
tends to separate when rounding 
the pulleys because stress is con- 
centrated in a narrow line seam. 
Look for the belt that extends the 
cover-end splice over a wide area 
so that stress is dissipated. 


Specify, by name, the endless belt 
engineered to give you these 
advantages... specify Condor 
Whipcord Endless Belt. 


MANHATTAN 
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ENDLESS BELT 


An all-purpose belt designed for 
all types of endless drives, Condor 
Whipcord Belt offers exceptional 
advantages for “‘belt-killer” drives 
— short centers, small take-up, 
small pulleys, reverse bends, high 
speed and high tension. Extremely 
flexible, they feature an endless- 
wound, sealed-in cord construc- 
tion which is pre-stretched during 
they will not 
stretch or shrink on the drive and 
are virtually unaffected by varia- 
tions in atmosphere. R/M’s 


manufacture... 


RUBBER 


724. 


DIVISION — PASSAIC, 


RAYBESTOS-MANHATTAN, IN 


exclusive Extensible-Tip splice is 
a series of rubber rivets spaced 
over a wide area to secure the 
cover-end and eliminate cover sep- 
aration. On some drives, Condor 
Whipcord Belts have outlasted 3 
to 10 ordinary belts. 


Let an R/M representative show 
you how you can get more de- 
pendable machine operation and 
“More 
Use per Dollar” — with Condor 
Whipcord Endless Belt. 


longer endless belt life 


NEW JERSEY 


Cc. 


rT ae 
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COMBUSTION ENGINEERING 





ADOPTS YARWAY SEATLESS 
BLOW-OFF VALVES FOR 
PACKAGE BOILERS 





Combustion Engineering, Inc. on this package boiler 
installation at the Orangeburg Pipe Plant in California, 
again includes Yarway Seatless Blow-Off Valves 

as part of the “‘package."’ 


It’s a popular idea—and growing fast. All good package-type 
boiler installations are better when equipped with Yarway 
Seatless Biow-Off Valves. 


More and more boilermakers are standardizing on Yarways, 
and more and more boiler users are expecting the advantages 
of Yarway Blow-Off Valves on their package units. 


Get the full story on why more than 15,000 boiler plants use 
Yarway Blow-Off Valves, some for 30 to 40 years. 


YARNALL-WARING COMPANY Yorway Type "8" Seatiess Tandem 


Biew-Of# Velve. N belaenced 
100 Mermaid Avenue, Philadelphia 18, Pa. Sites strane dole diets 


. seat to score, weer, clog or leak. 
Brancu Orrices tn Principac Ciries Pressures te 400 pel. 


7.1207. \'@ BLOW-OFF VALVES 
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Proper CONTROL 









remote control of this 500-hp motor 


Safety in starting s assured with 


IP. 


EXCLUSIVE. 


G. W. HEUMANN 
Industry Control Department 


General Electric Company 


is important when you use 


CONTROLLERS FOR constant- 
speed motors are available to 
suit all modern industrial applica- 
tions. With a very wide choice of 
motor controllers available, the 
particular problems of the indi- 
vidual installation must be consid- 
ered in selecting the controller. 
Squirrel cage induction motors 
are the workhorses of industry. 
This is probably true because they 
experience speed variations of only 
a few percent between no-load and 
full-load. Their starting torque is 
150 percent of rated torque, and al- 
lowable starting current is six 
times rated current. All these fac- 
tors produce control problems. 


Full-voltage starters 


Full-voltage starting applies full 
line voltage to the motor immedi- 
ately upon starting. The motor ac- 
celerates to full speed under its 
own speed-torque characteristic. 
Speed, starting torque, and starting 
current are not affected to any de- 
gree by the controller. 

Full-voltage starting of dc motors 
is limited by the ability of the mo- 
tor to commutate starting current. 
Only small motors, up to 1% hp at 
115 volts or 2 hp at 230 volts, have 
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CONSTANT -SPEED MOTORS 


sufficient internal resistance to lim- 
it the starting current to a value 
that can be commutated 

Most squirrel cage, ac, motors are 
equipped with full-voltage starters 
Squirrel cage motors can be started 
by connecting them directly to full 
line voltage, depending on limita 
tions imposed by the driven ma- 
chinery or the power 
Starters are rated in voltage and 
horsepower ratings, and are select- 
ed with regard to 
power rating. 

When low-cost control is desired, 
a manual starter may be 
They are commercially available in 
sizes 0 and 1. A starter consists of a 
triple-pole switching unit with 
three double-break bridge-type 
sets of silver contacts. The contacts 
are manually actuated through a 
toggle mechanism. Two thermal 
overload relays trip the starter 
open in case of overload. The same 
type of switch also can be obtained 
with a pushbutton mechanism 

A magnetic starter can be used if 
magnetic control is preferred. It 
consists of a triple-pole magnetic 
contactor with side-mounted ther- 
mal overload relays. The whole as- 
sembly is housed in a type 1 en- 


system 
horse- 


motor 


used 


closure. The power element 
M and 
Two 
control are indicated. In 
Fig. 1, contactor M is 
ated by a maintained-contact-type 
pilot (perhaps a 
pressure switch) 
cult is 
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after the motor has been started 
This connection provides under 


If voltage fails 
M drops out and stops the motor 
When voltage returns, the motor 
will not restart unless the START 
button is pressed again. This pro 
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tions can be accomplished by con- 
necting additional start buttons in 
parallel and stop buttons in series. 
A control transformer may be add- 
ed to step down control voltage to 
110 volts for safer operation. Com- 
bination starters include circuit 
breakers or fused switches for 
short-circuit protection. 
Full-voltage starting of squirrel 
cage motors has two disadvan- 
tages: 
* First, it may be desirable to re- 
duce the starting torque and avoid 
sudden strain on material (for in- 
stance in textile and paper proc- 
esses). 
{ Second, power system limitations 
may restrict the maximum starting 
current causing excessive voltage 
drop. This is particularly true when 
motors are connected to combined 
power and light circuits. High start- 
ing current may cause light flicker. 
Starting current can be reduced by 
changing impedance of the motor 
primary circuit. This may be done 
by reconnecting the motor wind- 
ings or by inserting external im- 
pedance to absorb a portion of line 
voltage. This procedure applies 
partial voltage to the motor. 


Fig. 1—Motor power circuit and two types of control 
circuits for a typical magnetic full-voltage starter. 
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Starting current is reduced in 
direct proportion to the ratio of 
applied voltage to rated voltage. 
Starting torque is reduced as the 
square of the ratio of applied volt- 
age to rated voltage. Motor con- 
nections are changed to apply full 
voltage to the motor for normal 
running after accelerating. 


Reversing starters 


Polyphase ac motors are revers- 
ed by interchanging two lines to 
the motor. Two line contactors are 
required, one for forward rotation 
and one for reverse. Standard con- 
nections are shown in Fig. 2. Limit 
switches can be connected in the 
coil circuits to stop the drive auto- 
matically within definite limits at 
the ends of the forward and reverse 
travel. 

Simultaneous closure of revers- 
ing contactors must be prevented 
to avoid short-circuiting of the line. 
Reversing contactors must be pro- 
vided with mechanical interlocks, 
so that one contactor cannot close 
before the other contactor has 
dropped out. Electrical interlock- 
ing can also be included through 
back contacts of the pushbuttons or 


through normally closed interlocks 
on the contactors. 

Initial voltage applied to the mo- 
tor is reduced to a value below 
line voltage in a reduced-voltage 
starter. This reduces starting cur- 
rent and decreases the starting 
torque. Constant-speed dc shunt 
motors have resistance connected in 
series with the armature to reduce 
starting current to a value which 
can be commutated safely. The 
starting resistor is cut out in steps, 
with fully shunted current being 
applied at the instant of starting. 

A discharge path for the shunt 
field is necessary to avoid damag- 
ing the field winding when the field 
circuit is disconnected. Standard 
controllers are available for non- 
reversing and reversing duty. A 
dynamic braking feature, in which 
the motor armature is short-cir- 
cuited through a resistor to absorb 
energy from the load, can be in- 
cluded. Dynamic braking operates 
automatically when the motor is 
disconnected from the line. 


Autotransformer starters 


Connections for a magnetic auto- 
transformer starter are shown in 














Fig. 2—Connection diagram of magnetic full-voltage ac 
reversing starter showing possible uses of auxiliary controls. 
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Fig. 3 








Fig. 3. When the start button is 
pressed, contactor S closes, con- 
necting the transformer to the line 
and the motor to a tap of the auto- 
transformer. Contactor S drops out 
and run contactor RUN closes after 
a time delay governed by motor- 
driven timing relay TR. This con- 
nects the motor to full line voltage. 
Contactor S is a five-pole contactor 
to break the primary and second- 
ary transformer connection during 
running. This prevents circulating 
current flowing in the transformer 
winding, and allows maximum use 
of transformers under short-time 
duty. 

Autotransformer starters can be 
obtained for magnetic or manual 
operation. Transformers have taps 
for 50, 65, and 80 percent voltage, 
which give starting torques and 
currents of 25, 42, and 64 percent of 
the full-voltage values respective- 
ly. Autotransformer starters are 
the most expensive type of reduc- 
ed-voltage starters. They do, how- 
ever, offer the most effective reduc- 
tion in starting current. They are 
preferred when the emphasis is on 
reduction of starting current be- 
cause of power system limitations. 
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Another method of reducing 
starting voltage is to connect an 
impedance in series with the motor. 
A primary resistor is chosen for 
smaller motors because of low cost. 
For larger motors, a primary reac- 
tor is used to reduce losses and 
heating. Typical primary resistor 
starter connections are given in 
Fig. 4. When the start button is 
pressed, contactor S connects the 
motor to the line with the primary 
resistor in series. After a time de- 
lay set by timing relay TR, the run 
contactor RUN closes. This short 
circuits the resistor and connects 
the motor across the line. 


Primary impedance starters 
Primary impedance is chosen to 
limit the starting voltage across the 
motor and to obtain desired start- 
ing torque. As as example, an 80- 
percent reduction of voltage across 
the motor reduces starting torque 
to 64 percent and reduces starting 
current to 80 percent of normal. 
Primary impedance starters give a 
lesser reduction in starting current 
from the line, and are less costly 
than autotransformer starters. Pri- 
mary impedance starters are pre- 


(left) Magnetic autotransformer starter diagram 


Fig. 4—Magnetic primary resistance starter diagram 


ferred when the emphasis is on re- 
ducing starting torque rather than 
on reducing starting current 


Increment starters 


Power companies may demand 
that starting current for large mo 
tors be raised to full value in limit- 
ed ampere steps. This is particular 
ly true when motors are connected 
to three-phase, four-wire combined 
lighting and power networks, In 
such cases, multistep, primary re- 
sistor, increment starters 
chosen. Primary resistance is cut 
out in several steps with time de- 





TABLE | 
NUMBER OF ACCELERATING CONTAC. 
TORS FOR MAGNETIC WOUND ROTOR 
MOTOR STARTERS 
Horsepower Minimum Number of 


Rating Accelerating Contactors 
15 | 


75 
150 
300 
600 








lay between steps. This allows the 
network regulators sufficient time 
to regulate the network voltage 
between starting steps. 


Part-winding starters 


Smaller size squirrel cage motors 
are built with reconnectable wind- 
ings. This enables them to be con- 
nected to either a 220-volt or a 440- 
volt power supply. Each stator 
phase consists of two winding sec- 
tions brought out to a terminal 
board, They are connected in par- 
allel for 220-volt operation, and in 
series for 440-volt operation. A sim- 
ple part-winding starter can be 
used when the motors are connect- 
ed to a 220-volt or 440-volt system. 
These power circuits are shown in 
Fig. 5. There are two line contac- 
tors and two sets of overload re- 
lays. The start contactor closes first, 
connecting one half of the motor 
winding to the line. After a time 
delay, the run contactor closes, con- 
necting the remaining half of the 
motor winding to the power supply. 
Initial starting current is reduced 
to approximately 70 percent of its 
normal value. 
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Fig. 5—Power circuits of a part-wind- 
ing starter showing overload relays. 


Delta-connected motors often 
have both ends of each phase wind- 
ing brought out to a terminal 
board. These motors can be started 
by first connecting the windings in 
wye and then in delta. This reduces 
the motor starting voltage and the 
starting current in the ratio 1: 1.73, 
and reduces the starting torque to 
one-third. Wye-delta starting is an 
inexpensive reduced-voltage start- 
ing method. It is popular in foreign 
countries but has the disadvan- 
tage of requiring separate motor 
connections. 


Synchronous motor starters 


Synchronous motors operate at 
a fixed speed determined by line 
frequency. As compared with in- 
duction motors they have advan- 
tages of higher efficiency and larger 
air gap. They also have better pow- 
er factor, which may be made lead- 
ing to improve the power factor of 
the plant. Modern synchronous mo- 
tors are equipped with a squirrel 
cage starter winding on the rotor. 

Synchronous motors are started 
like squirrel cage motors with full- 
voltage or reduced-voltage starting, 
depending on power system condi- 
tions. After the motor has acceler- 
ated to minimum slip as an induc- 
tion motor, it is synchronized by 
automatically applying de excita- 
tion. A synchronous motor starter 
incorporates a field application con- 
tactor and field relaying in addi- 
tion to the full-voltage starting 
equipment. 

The field application relays sense 
the slip frequency of the rotor 
winding. This determines when the 
motor has accelerated to its mini- 
mum slip as an induction motor. 
The relays then determine the an- 
gular position between the rotor 
and stator at which to apply field 





NEMA CLASS NUMBERS FOR STARTING RESISTORS 


Approximate 
Starting 


Light Start 
Duty Cycle 
Terque in 5 sec on 
Percent 75 sec off 

25 i 

50 112 

70 113 

100 114 

150 115 

200 115 


TABLE I! 


Normal Start 
Duty Cycle 
10 sec on 15 sec on 
75 sec off 75 sec off 
131 141 
132 142 
133 143 
134 144 
135 145 
136 146 


Heovy Start 
Duty Cycle 





to obtain optimum synchronizing 
torque and pull the motor into 
step. After the motor has been syn- 
chronized its field excitation may 
be varied by a field rheostat. The 
motor then runs at unity power 
factor or may be excited to contrib- 
ute leading kilovars to the power 
system. 

Field excitation is removed when 
the motor pulls out of synchronism 
because of a heavy load or a voltage 
dip. This prevents torque pulsa- 
tions that may damage the motor. 
The motor may be shut down or it 
may be allowed to resynchronize 
after a pullout, if load conditions 
permit. This choice is made by 
changing the connections on the 
starter terminal board. The squir- 
rel cage winding overheats while 
the motor operates out of synchron- 
ism, and it is not protected by the 
conventional overload relays. A 
special squirrel cage protective re- 
lay must be used to provide full 
thermal protection to the synchron- 
ous motor. 


Wound-rotor motor starters 


Wound-rotor motors are general- 
ly used as adjustable-speed motors. 
They are sometimes used as con- 
stant-speed motors when it is de- 
sired to control starting current 
and starting torque in several steps. 
A wound-rotor motor starter con- 
tains a line contactor to connect the 
motor primary to the line. It is se- 
lected like a full-voltage starter. 
Resistance is connected to the mo- 
tor slip rings. This resistance lim- 
its the motor starting torque to a 
desired value. The starting resistor 
is cut out in several steps by sec- 
ondary accelerating contactors. 
The minimum number of contac- 
tors is given in Table I. 

Starting resistors have been 
given NEMA class numbers, in- 
dicative of their starting duty, that 
specify their current capacity as a 
duty cycle. The class number also 
specifies the amount of resistance 
that determines the starting torque. 
Table II gives class numbers used 
to specify the resistor for wound 
rotor motor staiters. 

In the final selection of a motor 
controller, variables of cost, safety, 
and power system limitations must 
be reconciled before a decision is 
made. The importance of fitting the 
right controller to the job cannot be 
over emphasized. 
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Height of control panel was limited by headroom. Graphic panel has complete process flow diagram of two demineralizers 


AUTOMATIC control for 
mixed-bed DEMINERALIZER 


J. S. SAMKOFF 
Instrumentation Engineer 


Graver Water Conditioning Co. 


AUTOMATIC MIXED-BED de- 

mineralizers at Pennsylvania 
Electric Company’s Shawville gen- 
erating station are producing an 
uninterrupted supply of boiler 
makeup water with around 3 meg- 
ohm-cm resistivity and immeasur- 
able traces of silica. The boilers 
were first filled 18 months ago. The 
plant has no standby evaporators. 


Editor's Note: The author wishes fo express his ap- 
preciation to Mr. V. F. Bolognese, Gilbert Associotes 
Inc. for reviewing this article 
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The water supply (from the west 
branch of the Susquehanna River) 
is subject to wide variations be- 
cause of coal mine drainage and 
the fast surface runoff characteris- 
tic of up stream mountainous re- 
gions. Raw-water pH varies from 
3.1 to 5.0. Mineral and total acidi- 
ties are sometimes as high as 55 
and 125 ppm, respectively. Worst 
conditions occur during dry periods 
when total dissolved solids can be 
650 to 750 ppm. Silica varies from 
2 to 12 ppm, with an average of 
5 ppm. 

The river supply must be treated 
for whatever use is to be made of 
the water. Portable water and mis- 
cellaneous house services must be 
adjusted in pH, clarified, filtered, 


Boiler 
makeup must be as pure as possible 
and free of silica 

At present, the 
two turbo generators, each with a 


and reduced in hardness 


station contains 


nameplate rating of 125 megawatts 
Each turbine is served by one boil 
er rated at 894,000 pounds per hour 
at 1900 psig and 1055 F, 
single-stage reheat at 402 
1005 F. Engineering and super 
vision of construction were per 
formed by Gilbert Associates, In 
of Reading, Pa 

Raw water is pumped from the 
intake tunnel, prechlorifiated, and 
sent to a Graver Reactivator, This 
is a upflow-type, 
has an orifice plate and a Foxboro 


d/p cell flow which 


with 
psig to 


solids-contact, 


transmitter 











sends a pneumatic signal to a re- 
cording and integrating flow re- 
ceiver on the control panel. The 
integrator mechanism operates an 
electrical switch which closes every 
time 158 gallons are totalized. This, 
in turn, provides the impulse to 
start the chemical-feed timers. 
These timers run Graver Propor- 
tioner chemical feeders, which are 
basically gear-head synchronous 
motors that lower drawoff mecha- 
nisms for decanting chemical from 
the solution or slurry tanks. The 
high-rate treatment tank or clari- 
fier. Three chemical feeders are 
provided for this unit. They are 
used for various combinations of 
ferric sulfate, caustic soda, hypo- 
chlorite, soda ash, lime, clay, and 
so on, depending on the results 
desired. 

The clarified water goes to two 
gravity filters (each 10 feet in 
diameter and 12 feet high) and 
then to the filtered-water storage 
tank. From there it is pumped to 
potable-water storage, house serv- 
ice storage, makeup supply for the 
cooling system, and the supply to 
the demineralizers. 


Demineralizer bed components 
Each of the two mixed-bed de- 
mineralizers contains 100 cubic feet 
of Rohm and Haas 1R 120 cation 
exchange resin and 100 cubic feet 
of Rohm and Haas 1RA 400 anion 


exchange resin. Water from the de- 
mineralizers flow to the demineral- 
ized-water storage tank, which sup- 
plies makeup to the condenser hot- 
wells. Hydrazine and morpholine 
are added to the boiler feedwater. 

Since the clarifier and the filters 
are on the same level, the flow rate 
through the filters affects the level 
in the clarifier. A displacer-type 
pneumatic level controller with 
proportional action positions a dia- 
phragm-motor inlet valve to main- 
tain clarifier level. The inlet line 
chemical-feed tanks are mounted 
on the floor above the clarifier so 
that the chemical solutions or sus- 
pensions feed by gravity, but they 
are recessed into the floor to make 
recharging easier. 

Filter rate of flow is controlled at 
the outlet by displacer-type level 
controllers in _ effluent-control 
sumps. The plant operator manu- 
ally sets the control point in terms 
of level over a set of free-flowing 
orifices. This prevents excessive 
flow surges through the clarifier 
and filters. Filters are equipped 
with Builder-Providence loss-of- 
head diaphragm and pendulum 
units that are cable-connected to 
pedestal-mounted indicating 
gauges. Tape-operated float switch- 
es provide antidrain protection by 
operating solenoid pilot valves lo- 
cated between the level controller 
air output and the filter effluent 


diaphragm-motor valve. Backwash- 
ing and rinsing of the filters is 
strictly a manual operation, using 
gate valves controlled from floor 
stands located on a mezzanine near 
the filter tops. 


How level, flow are controlled 


The filtered-water storage tank is 
provided with a Bailey mercury- 
manometer-type of level transmit- 
ter, which actuates an indicating 
gauge on the control panel. This 
level transmitter also controls an 
air-operated diaphragm valve in 
the filtered-water line to the stor- 
age tank to regulate flow rate. Tank 
level alarms are actuated by Mer- 
coid float switches in external float 
cages. Substantially the same type 
of instrumentation is supplied for 
the demineralized-water tank. 

Flow into the demineralizers is 
measured by positive-displacement 
meters that totalize the flow. They 
send an alarm and shutdown signal 
to the control panel when a unit 
has treated its calculated capacity. 
Regeneration waste outlet of each 
demineralizer is equipped with a 
Penn Linameter variable-area flow 
meter magnetically coupled to an 
indicating, pneumatic, rate-of-flow 
controller. Setpoint of the control- 
ler for backwashing, regenerating, 
displacing, and rinsing, is varied by 
air pressure signals that come from 
preset air loading stations mounted 





Lower portion of one demineralizer, looking from control panel. Filter valve is at right, reactivator is in background. 


40 


INDUSTRY & POWER 





SSS Mee, Bias 
































CLARIFIER 
1@ 168 
GPM 


> 








FROM 
TANK CAR 
























——— RAW ANO FILTER WATER {pR}-— pH CELL 
n H n ——— DEMINERALIZED WATER CONDUCTIVITY RECORDER 
, i | a A -@—e CAUSTIC SODA pH RECORDER 
if i -— = —-—— SULPHURIC ACID ——{} TEMPERATURE 
1 et CAPILLARY TUBE -{}-—— mIxine TEE 
—_ —A— CONTROL AIR LEVEL CONTROLLER 
. a EE Kalen ee ; 1 ee ELECTRICAL LINE TERMO -BULB 
ALIME FEEDE —~+— STEAM LINE ——{T} TIMER 
B-FERRIFLOC ‘ ! 7a 4 {h}—— TOTALIZING METER (®)— PRESSURE GAGE 
C-CLAY OR SPARE | é. | WITH ALARM 
| FEEDER *,;s QD - ——(A> AIR PRESSURE GAGE 
= a fain RECEIVER | | | —E} conoucrivity cei THERMOMETER 
é t 
[ | 
r --l _ a 
























FILTERED | 
WATER | > 
PuMP 

L 





loemineracizeR 
(@ 140,00m 














eo — 








Ws Core 

















_| DeMiNERALIZED SUMP | 


= 7. 


CONTROLLER 


STEAM 
SUPPLY 





















TO OE AERATOR 


DE MINERAL IZED 


a WATER PUMP 


TO CONDENSER 








Simplified flow diagram of water treating system. Filtered water supplies demineralizers, potable, and sanitary services 


on the control panel. A two-point 
conductivity recorder monitors the 
demineralized water coming out of 
each demineralizer, thereby provid- 
ing checks on resin exhaustion, 
possible valve leakage, and suffi- 
ciency of rinse at the end of regen- 
eration. Alarm contacts summon 
the plant operator and prevent bad 
water from going to storage. 


pH readings erratic 


A two-point pH recorder was 
supplied for the demineralized 
water, but the unbuffered char- 
acteristic of this high-purity water 
caused readings to be erratic. This 
recorder is now used chiefly to read 
the pH of the raw and filtered 
water. A _ portable conductivity 
bridge with a dip-type cell has 
proved very convenient for check- 
ing samples drawn from a number 
of points in different phases of plant 
startup and operation. This instru- 
ment is also useful in checking the 
concentration of acid and caustic 
solutions used in regeneration. 

Although dilution-water flows 
are adjusted by rate-setting cocks 
under regulated pressure condi- 
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tions and are measured by rate-of- 
flow indicators, conservative safety 
attitudes prevented rate-of-flow 
measurement on the strong re- 
generant lines. On-off control valves 
and rate-setting cocks are used. Al- 
though the practice of checking 
strong-regenerate flow rate with a 
conductivity measurement of dilute 
regenerate has worked well in this 
plant, the current trend is to use 
all-metal variable-area flow meters, 
often with rate-of-flow control on 
strong regenerant lines. 

Most of the control valves have 
cast-iron, rubber-lined Saunders 
bodies with Conomotor, close-cou- 
pled, springless-diaphragm, on-off, 
air operators. The tops of the di- 
aphragms are air-loaded to close 
the valves absolutely leak-tight. 
The air-loading system is provided 
with check valves and air capacity 
chambers to make all valves close 
on instrument air failure. The 
valves are opened from the control 
panel by applying air pressure to 
the lower half of the diaphragm 
motor to overcome the toploading. 
The valves that operate from the 
Linameter controllers are equipped 


with Moore positioners for throt- 
tling service. Strong-regenerant 
shut-off valves have single-seated 
bar stock bodies with spring-loaded 
diaphragm motors. They are made 
of stainless steel for caustic, or 
Hastelloy for acid service 


Control panel 


The control panel for the water 
treatment system is located close 
to the process, in the water-treating 
bay. This area is conveniently 
reached from the main operating 
areas in the power plant 

The panel is a completely en- 
closed cubicle. Access doors are 
provided at each end, and internal 
lighting is installed. Personnel may 
walk inside for any necessary ad- 
justments or maintenance work. 
The panel face is illuminated by a 
canopy that contains two 45-watt 
fluorescent Slimline lamps. The 
panel was furnished by Graver and 
fabricated by Metropolitan Electric 
Mfg. Co. It was shipped to the job 
site completely assembled, with in- 
struments and control devices 
mounted in place. All electric wir- 
ing and pneumatic tubing intercon- 
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nections were already made. Con- 
nections leading to equipment 
mounted outside the control panel 
are brought to convenient terminal 
strips at the bottom of the panel. 
External tubing and wiring are 
underneath the floor of the water- 
treating bay in hanging troughs. 

The left-hand portion of the panel 
contains the raw-water flow meter 
(recording and integrating) and 
the chemical-feed timers for the 
Reactivator. Running lights for the 
chemical tank mixers are located 
above the timers. At the top of this 
section are the filtered-water and 
demineralized-water storage level 
indicators and an electric clock. 
The temperature recorder-control- 
ler for the dilute caustic used in the 
demineralizer regeneration is also 
mounted on this section. 


Special alarm system 


An alarm annunciation system 
was designed by Gilbert Associates 
to signal operating conditions 
throughout the primary and sec- 
ondary water-treating systems. In- 
dicating lights are also mounted 
here. Inside the panel a dust-tight 
box contains banks of C.P. Clare 
Type-“J” plug-in relays for opera- 
tion on a 125-volt de power. Alarm 
indications are provided for such 
things as water quality, demineral- 
izer capacity treated, chemical-tank 
low level, and storage-tank low 
level, Since all the instruments op- 
erate on 120 volts, 60 cps, an ac 
failure alarm is also supplied. In 
addition to the de horn, an ac horn 
and silencing switch are provided 
for a de failure alarm. Horn-silenc- 
ing and lamp-test push buttons 
complete the system. Each alarm 
relay has an extra contact, all of 
which are wired to a terminal strip 
in the panel. Any of these contacts 
can be connected in parallel and 
used to actuate a water-treating 
alarm in the main control room. 

The larger, right-hand section of 
the panel is devoted mainly to de- 
mineralizer controls. These include 
multiple-point conductivity and pH 
recorders with electrical contacts 
for operating alarm signals and 
shutting off demineralizers. This 
part of the panel also contains run- 
ning lights for the electric motors 
associated with the water treating 
plant. Control selector switches are 
supplied for those pumps used in 
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the demineralizer regeneration. 

All motor starters are grouped 
in cubicle-type control centers. 
Selector switches enable the plant 
operator to manually shut off a 
demineralizer (usually only one 
unit is used at a time) or to direct 
its flow to rinse in case a purging 
flow is necessary following a shut- 
down period. Another selector 
switch is provided for properly 
setting up the electrical interlocks 
when the demineralizers are con- 
nected in parallel or in series (with 
either unit first). Pushbuttons are 
supplied for initiating an automatic 
regeneration cycle for returning a 
demineralizer to service after the 
alarm system signals that the final 
timed rinse is ended, and the plant 
operator is satisfied with the water 
quality. He can give additional rins- 
ing if necessary. 

Along the lower portion of this 
panel section are Bristol cycle con- 
trollers for automatic time-cycle 
control of each demineralizer re- 
generation. Each demineralizer re- 
quires a pair of these controllers. 
One of these instruments contains 
the timing mechanism to index the 
pilot-operating cam shafts of the 
pair. The controller with the time- 
disc drive removed has two small 
auxiliary timers for setting the 
duration of certain operations that 
are too brief to be notched on the 
time disc. 


Last-minute changes necessary 


Since this particular plant was 
designed at a time when the indus- 
trial application of mixed-bed de- 
mineralizers was very new, several 
last-minute changes were made in 
the regeneration cycle. Most of 
these changes were taken care of 
by adjustments to the cycle con- 
trollers. Two additional timers for 
each demineralizer were installed 
inside the control panel. 

Since the operations of a regen- 
eration cycle can be related to the 
opening of certain valves, the air 
pressure signals leading to these 
valves are used to select the proper 
flow rate for washing, rinsing, and 
so on, The air lines are connected 
to the diaphragm motor topworks 
of % inch air pilot valves located 
inside the control panel. These 
small valves select which air pres- 
sure loading station (visible on the 
panel face) shall supply the con- 





trol-point signal to the Linameter 
flow controllers. 

Principal feature of the control 
panel is the graphic section that 
contains the complete process flow 
diagram of the two mixed-bed 
demineralizers. This section is con-. 
structed of a steel backing plate on 
which the tank silhouettes are 
painted. The plate is covered by a 
sheet of clear Lucite, to which are 
cemented Lucite strips of various 
colors. Black plastic symbols repre- 
sent piping, control valves, pumps, 
and so on. 


Valve position indicated 


Each control valve symbol has 
green and red indicating lights to 
show whether its valve is closed or 
open. These lights are operated by 
SPDT Microswitches on the valves. 
Each pump symbol is provided 
with a red indicating light to show 
when the pump is running. (These 
are in addition to the “off-run” 
lights located near the control 
switches.) All pump running lights 
are operated by auxiliary contacts 
in their respective motor starters. 

Piping symbols are color coded to 
designate chemicals handled, stages 
in the process, and so on. Valve 
symbols are made of black-on-white 
laminated plastic and have letter 
designations engraved into them. 
Legend plates just under the flow 
diagram explain the meanings of 
these color and letter designations. 

The plant operator can tell at a 
glance exactly what is going on. 
Although operating flow rates are 
not shown by any miniature instru- 
ments in the flow diagram, the 
process equipment is so close that 
these factors can be readily ob- 
served, Manual operating functions 
are very easy to perform since the 
air pilot valves in the cycle con- 
trollers are labelled with the same 
letter designations that appear on 
the graphic-panel valve symbols. 

Naturally, the graphic panel has 
been a great help in training oper- 
ating personnel to become familiar 
with the fairly complex process of 
regenerating a mixed-bed demin- 
eralizer. Regeneration involves 
about 14 valves in 18 different op- 
erations totaling about four hours. 
Even though this is done auto- 
matically, it is essential that those 
who operate the plant understand 
the process. 
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Fig. 1—Looking at flow diagram as a composite of several simple systems makes computation of heat balance easier, 





A Thermodynamics Refresher — VII 


How to COMPUTE steam 
powerplant HEAT BALANCES 


JOHN F. LEE COMPUTATION of a steam 
Professor of Mechanical Engineering tang a ee has 
’ . . . i ay: ae ™ j ost 
EXCLUSIVE. North Carolina State College Se cee ee ee 


engineers as an exasperating and 
confusing experience. Practically 
none of the textbooks present an 
adequate treatment of heat balance 
calculations, leaving the engineer 
to develop his own system of at- 





Professor John Francis Lee received his BS at The Citadel Military 


College, North Carolina, and his MS at Harvard University. He tack. Provided he is not discour- 
worked as a mechanical engineer for Stone & Webster, in Boston, aged by the complexity of the flow 
from 1940 to 1947, except for three years’ war service with the U. S. diagram, and that he is able to 
Signal Corps in Europe. In 1948 he joined the faculty of the Univer- withstand the baptism of fire in 
sity of Maine, and moved to North Carolina State College in 1952. computing his first heat balance, a 
Professor Lee is currently engaged in research projects on the use of system eventually will be evolved 
residual fuels in diesels for the U. S. Navy Bureau of Ships, and on the that permits a methodical solution 
thermodynamic properties of nuclear reactor fluids for the Office of of future heat balances 


Much of the difficulty associated 
with even the most complicated 
heat-balance computation evapor- 
ates when the flow diagram is view- 
ed as a composite of relatively 


Naval Research. He has written two books — "Theory and Design 
of Steam and Gas Turbines” and “Thermodynamics.” 
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Fig. 2—Tackle blowdown tank first. 


simple systems. Using the concept 
of the thermodynamic boundary to 
solve one piece of the heat balance 
problem at a time is a big help. 
If the First Law of Thermody- 
namics is applied relentlessly to 
each part of the problem and to 
the heat balance as a whole, then 
the solution becomes simple. To 
demonstrate the simplicity and 
logic of this method of attack, a 
slightly modified flow diagram for 
Pacific Gas and Electric Company’s 
Kern Station at Bakersfield, Cali- 
fornia will be used as an example 
for our calculations here. 


General approach 


Heat balance computation for an 
existing plant is a relatively easy 
task, since nearly all data can be 
obtained by actual measurement. 
The problem of computing the heat 
balance for a proposed steam power 
plant is much more complex, how- 
ever, because most of the data can 
be obtained only by calculation. In 
fact, a number of heat balances 
must be prepared for various load 
conditions and flow arrangements 
before a decision as to optimum 
design (from the standpoints of 
economy and performance) can be 
made. To illustrate, we shall com- 
pute a heat balance for one load 
and one arrangement only. The 
same procedure can then be used 
for any other load or arrangement. 

The turbine manufacturer pro- 
vides a condition curve for the 
turbine expansion that indicates 
the various extraction points avail- 
able and the condition of the steam 
at these points. The manufacturer 
of the steam generator provides 
performance data including such 
items as efficiency, steam losses, 
and blowdown. Similar perform- 
ance characteristics are supplied 
by the manufacturers of feedwater 
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heaters, evaporators, and such aux- 
iliaries as pumps and fans. Armed 
with this data we are ready to 
begin the heat balance. 


Expected steam losses 


Flow diagram for the station is 
shown in Fig. 1. Flow to turbine 
throttle has to be estimated from 
performance data provided by the 
turbine manufacturer. Flows of 
546,835 and 69,200 pounds per hour 
seem to be reasonable estimates for 
the main turbine and house turbine 
respectively. The steam conditions 
at the turbine throttle are specified 
by the turbine manufacturer. The 
temperature of available circulat- 
ing water fixes condenser pressure 
at 2.75 in. Hg abs for the main con- 
denser. Considering pressure losses 
in the main steam line, the boiler 
must deliver steam at 1380 psig. 
From the steam generator manu- 
facturer’s data we can expect steam 
losses of 2600 pounds per hour and 
blowdown of 6220 pounds per hour. 

A turbine offers several choices 
of extraction points. Also, any 


EVAPORATOR 


particular flow diagram for the sta- 
tion will permit several possibili- 
ties for the disposition of the gland 
leakage and the drips from the 
heaters. Therefore, a number of 
energy balances, such as the one 
we shall make here, must be made 
for various arrangements and vari- 
ous load conditions. Optimum heat 
balance, the one that gives the 
highest plant efficiency at all ex- 
pected loads and is consistent with 
a reasonable plant investment, will 
be the one chosen. For our pur- 
poses an arbitrary plant arrange- 
ment has been selected to illustrate 
the method of calculation. 


First part is blowdown tank 


The first part of the heat balance 
we attack is the boiler blowdown 
tank, shown as an independent 
thermodynamic system in Fig. 2. 
We note that extraction steam from 
the house turbine is available at 19 
psia (Fig. 1) and flows to a de- 
aerator where the pressure is 19 
psia (neglecting pressure drop). 
Therefore, the steam from the flash 


6050 Ib 





1626 

















Fig. 3—Write equations for evaporator with condenser, then evaporator alone. 
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Fig. 4—Attack heater No. 1 alone since 
extraction steam enthalpy is known. 


tank, which also goes to the deaera- 
tor, will be saturated steam at 19 
psia (h = 1155.3). Blowdown will 
appear as saturated steam at boiler 
pressure plus the pressure exerted 
by the weight of water above the 
blowdown point. A total pressure 
of slightly less than 1450 psia is 
indicated, so that the enthalpy of 
the blowdown is about 604 Btu per 
pound. The waste from the flash 
tank will be saturated water at 19 
psia (h — 193.4). 


No heat flow here 


Examining the boundary for the 
flash tank, we note that the tank is 
insulated so that there is no heat 
flow. Furthermore, no work is done 
across the boundary, so the energy 
equation, Q - W = 4h, reduces to 
4h = O. 

Adopting the convention that all 
quantities entering the system are 
positive and all quantities leaving 
the system are negative, we get 
Sh — w,h, - w,h, - w,h, =O 
or w,h, = w,h,+w,h, 
and 
(6220 « 604) = 193.4w, +-1155.3w,,. 
But w, = w.4+w, 
or w, w, —-w, = 6220 - w, 
and we get 
(6220 « 604) = 193.4 (6220 — w,) 

4+115.3w, 
w, — 2770 pounds 
w, = 6220 — w, = 3450 pounds. 
These flows and enthalpies are now 
entered on the flow diagram. 


Evaporator and condenser 


Next system considered is the 
evaporator and evaporator con- 
denser shown on the flow dia- 
gram of Fig. 1 and also in Fig. 
3. The makeup entering the 
evaporator must replace steam 
losses from the boiler plus waste 
from the blowdown flash tank or 
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2600 pounds + 3450 pounds = 6050 
pounds. In addition, the makeup 
must provide for blowdown from 
the evaporator, which is about 10 
percent of the other losses or 
(0.1 » 6050)— 605 pounds per 
hour. Total makeup is 2600 +-3450 
+605 = 6655 pounds at 60 F 
(h — 28). 

Vapor from the evaporator leaves 
as saturated steam at the pressure 
of the evaporator condenser (27.8 
psia and h = 1162.6). The drips 
from the evaporator also flow to the 
evaporator condenser. The conden- 
sate flowing into and out of the 
evaporator condenser is seen, from 
the flow diagram of Fig. 1, to be 
equal to the throttle flow of the 
two turbines plus the steam from 
the boiler blowdown flash tank and 
the vapor from the evaporator, or 
546,835-+-69,200 + 27704-6050 
= 624,855 pounds. 


Make evaporator balance 


Armed with this information and 
the fact that the drips from the 
evaporator condenser are saturated 
water at 27.8 psia (h = 214.1), we 
can make a heat balance for the 
evaporator and evaporator con- 
denser together. Again we note 
that Ah = O. Let m, be the quan- 
tity of extracted steam required 
and we get 
Sh = 1178m,-+ (6655 « 28) 
+ (624,855 »« 196.5) 
- (605 « 214.1) — (6050+-m,) 214.1 
-- (624,855 208.1) O 

m, — 8800 pounds. 

To find the enthalpy of the drips 
leaving the evaporator, we write an 


energy equation for the system 
enclosed by Boundary II as follows: 
Sh = (8800 « 1178) + (6655 28) 
(6050 % 1162.6) 
(605  214.1)-—8800h O 
h = 386.3. 


Heater No. 1 


Next step is to make a heat bal- 
ance for heater No. 1 (see Fig. 4). 
We know the enthalpy of the ex- 
traction steam (h 1296) from 
data supplied by the turbine manu- 
facturer. Enthalpy of the condens- 
ate entering the heater is the en- 
thalpy of saturated water at the 
pressure of heater No. 2 less 6 Btu, 
since the terminal temperature dif- 
ference of that heater is 6 F. As a 
result, we get h = 293.4 — 6 = 287.4. 
The enthalpy of condensate leaving 
heater No. 1 is, similarly, h 364 

7 357. 

Again from an energy equation, 

now applied to the system of Fig. 

4, we find 

Sh = 1296m, + (624,855 287.4) 
(621,855 « 357)— 364m, O 

m, — 46,60 pounds. 


Heater No. 2 and drip cooler 


Note that the drips from heater 
No. 1 are cascaded to heater No. 2. 
In addition to extraction steam, 
9000 pounds of gland-seal leakage 
from the turbine also are intro- 
duced to heater No. 2. Since the 
enthalpy of the condensate enter- 
ing heater No. 2 is not known, a 
heat balance for the heater and 
drip cooler (see Fig. 5) will be 
made. Enthalpy of the condensate 
entering the drip cooler is found 





me + 9000 + 46,660 I 





295 4h 


Fig. 5—Regard heater No. 2 and drip cooler as one system to find extraction 
steam enthalpy, cooler alone to find enthalpy of condensate entering heater 
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from the data of the evaporator 
condenser, h = 214.1 ~ 6 = 208.1. 
Since the TTD for the drip cooler is 
7F, the enthalpy of the drips 
leaving the drip cooler is h = 
208.1+4-7 215.1. The enthalpy of 
the gland leakage, h 1386, is 
known from the turbine data. The 
energy equation can now be writ- 
ten for this system as 
Sh = 1230.5m,-+ (9000 ~« 1386) 

+ (624,855 » 208.1) 

+ (46,660 ~ 364) 

(624,855 » 287.4) 

(m,-+-9000-4-46,660) 215.1 —O 
m, = 31,600 pounds 
and the drips leaving the drip 
cooler are 
m,-+- 9000-+4-46,660 = 87,260 pounds. 

To find the enthalpy of the con- 

densate leaving the drip cooler 
(and entering heater No. 2), we 
make a heat balance for the drip 
cooler alone (boundary II shown 
in Fig. 5) 
Sh = (624,855 » 208.1) 

+ (87,260 »« 293.4) — 624,855h 

(87,260 « 215.1) =O 
h = 219. 


Heater No. 4 and deaerator 


We are now in a position to make 
the final assault on the heat bal- 
ance, This step involves a heat bal- 
ance for heater No. 4 and the 
deaerator. We cannot make a heat 


balance on either the deaerator or 
heater No. 4 alone, because two 
unknowns are involved, namely 
m, and m,—the quantities of steam 
extracted from the house turbine 
and the last extraction point of the 
main turbine respectively. 


Use two equations 


We can base our attack on writ- 
ing two simultaneous energy equa- 
tions containing m, and m, as the 
unknowns. One equation is the 
heat balance for heater No. 4 and 
the deaerator included in boundary 
I of Fig. 6. The other equation is 
the heat ‘balance for the deaerator 
alone (boundary II). 

The respective energy equations 


are 

Sh = (2770 % 1155.3) +1208m, 
+-1087m,-+- (2700 ~« 1386) 
+- (448,075 — m,)82 
+ (14,850 » 214.1) 
+ (87,260 » 215.1) 
(624,855 « 193.4) oO 

or 

1.2m,+-m, 56,332 

and 

Sh = (m,+-17,550) 156.4 
+ (517,275 — m, — m,) 152.4 
+-1208m,+- (2770 »% 1155.3) 
+- (87,260 % 215.1) 
(624,855 « 193.4)—O 

or 

264m,-+-m, 4,266,495 from which 


are obtained m, = 16,253 pounds 
and 
m, = 36,828 pounds. 


Only enthalpies remain 


The enthalpies of the conden- 
sate entering heater No. 4 and the 
deaerator can now be found by 
writing energy equations for the 
simple systems shown in Figs. 6 
and 7. For the condensate entering 
heater No. 4 we have 


Ah = (411,247 « 82) 
+ (52,947 « 98.5) 
464,194h Oo 
and the enthalpy is 
h = 83.9. 


Similarly, for the condensate en- 
tering the deaerator, 


Ah = (464,194 » 152.4) 
+- (54,378 » 156.4) 
~ §18,572h O 
which yields the enthalpy 
h 153. 


This completes all the required 
data for the heat balance. A final 
check should be made to be cer- 
tain that arithmetical errors have 
not been introduced either in the 
calculations or on the various dia- 
grams used along the way. 


Finding the heat rate 


Having completed the heat bal- 
ance diagram and obtained the re- 
quired data, we are in a position to 
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Fig. 6—Calculate deaerator and heater No. 4 together, and then separately, because two unknowns must be determined. 
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determine the relative merits of 
the arrangement from an eco- 
nomic standpoint. Size of heaters 
and pumps can be determined from 
the heat balance diagram. Com- 
parisons with other arrangements 
can be made. One of the important 





Fig. 7—Enthaipy entering heater No.4. 





Fig. 8—Enthalpy entering deaerator. 


end products of the heat balance 
is the heat rate. However, before 
computing the heat rate, it is 
necessary to calculate the work 
output of the turbines and the 
work input to the pumps to arrive 
at the net station output. 





Because some of the steam is extracted from the turbine and lost as 
gland leakage, the entire throttle flow is not available to do work in the 
turbine. Work done in successive sections of the turbine is 
546,835 (1449.5 — 1386) 34,724,023 Btu 


(546,835 — 11,700) (1386 — 1296) 48,162,150 Btu 
(546,835 - 11,700 — 46,660) (1296 — 1230.5) 31,995,213 Btu 
(546,835 — 11,700 — 46,660 — 31,600) (1230.5 — 1178) 23,975,938 Btu 
(546,835 — 11,700 — 46,660 — 31,600 — 8800) (1178 — 1087) = 40,774,825 Btu 
(546,835 — 11,700 — 46,660 — 31,600 — 8800- 36,828) 


(1087 — 1001) 35,309,106 Btu 


214,999,391 Btu 
Since there are 3413 Btu per hour in a kilowatt, the turbine output is 
214,999,391 63.00 
—— 000 kw 
The electro-mechanical efficiency of the turbogenerator is 0.955. Gen- 
erator output is (63,000 « 0.955) — 60,165 kw. 
The work done by the house turbine is 
69,200 (1449.5 — 1208) 
(69,200 — 16,253) (1208 — 1061) 


16,711,800 Btu 
7,783,209 Btu 
24,495,009 Btu 
24,495,009 
3413 

and the generator output is 

(7180 >< 0.955) = 6857 kw 

The work input to the pumps is 624,855 (196.5 
52,947 (98.5 — 93.3) 

411,247 (82 — 79.8) 

624,855 (366.2 — 357) 


or output 7180 kw 


193.4) 1,937,050 Btu 
275,324 Btu 
904,743 Btu 

5,748,666 Btu 

8,865,783 Btu 

or 

8,865,783 
The boiler efficiency, taking into account steam and water losses, is 

0.859. Total steam generated is 624,855 — 6220 

hour. The energy supplied by the fuel is, therefore, 

618,635 (1449.5 — 366.2) 

0.859 

Finally, by definition, the heat rate is the ratio of the energy supplied by 

the fuel (in Btu) to the net station output in kilowatt-hours, or 

780,600,000 

60,165-4-6857 — 2650 


2650 kw 


618,635 pounds per 


780,600,000 Btu 








Heat rate 12,150 Btu per kwh 





Some reflections on automation 


AUTOMATION IN the ultimate 
implies that a sequence be- 
ginning with an input (say, raw 
material) and proceeding to an out- 
put (say, a finished product) of 
predetermined properties and char- 
acteristics will be accomplished 
without human labor or direction, 
other than to design the equipment 
and the process, initiate and stop 
the sequence, and to repair and 
maintain the equipment... . 

The “higher level decisions” will 
be made by man primarily because 
he, through the exercise of his 
mind, possesses the only means of 
integrating and interrelating data 
for which rational formulation 
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would be too expensive... . There 
will probably always exist situa- 
tions. . . . [which] will favor the 
use of manual labor. The use of 
the human body for the creation 
of work (energy rate) is natural 
and proper, subject always to the 
limitations imposed by the physio- 
logical and psychological require- 
ments inherent in the character- 
istics of the individual and of his 
environment, .. . 

Automation will tend to reduce 
the rate of consumption of our 
natural resources if only because 
automation usually forces a change 
in the direction of decreasing en- 
tropy increase in the system and/ 


or process. But, in addition, the 
increased awareness of the problem 
of the finite extent of our resources 
and the almost unlimited absorp- 
tive capacity of the products de- 
rived from these resources by the 
world population will be a result 
of the analyses which underlie de- 
sign for automation. Needless to 
say, the present rate of consump- 
tion of the natural resources of the 
world deserves the utmost atten- 
tion 


—L.M.K. Boelter 
Dean of Engineering 


University of California 
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Inaccessible locations like this played havoc with maintenance costs for steam mains fitted with slip-type expansion joints. 


How Chrysler licked a 


KP MAINTENANCE headache 


W. R. TIMM 
Supervisor, Pipe Department 


Chrysler Corporation 


é { — PIPING ENGINEERS have always 
‘ies | 9 \ \ -™’ \ - been faced with the problem 
me sik } ii : i | of allowing for the expansion and 
. 1 3 ==? contraction of pipelines due to tem- 
LI ee, perature changes. For Chrysler en- 
} gineers at Highland Park plant, 
this was a particularly serious 

problem since the steam mains to 

the plant had to be shutdown for 

, three days every year to allow for 

— , repacking of the glands on the ex- 
Bek a a pansion joints. Slip-type expansion 
"het tac _ joints needed periodic maintenance 

Wit —— een in the form of lubrication with an 

: © ae insoluble graphite grease. As the 

For long pipe runs, double-type expansion joints are used. Central mounting joint became older and more worn, 
bracket is bolted to solid support and steam pipe rides freely on roller supports. it had to be repacked more fre- 
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quently. Leaking steam and water 
added a safety hazard. 

It took two men a full working 
day to repack two 12-inch joints. 
The only time that the mains could 
be shutdown was during holiday 
weekends, so overtime rates had to 
be paid. Most joints were located 
in inaccessible positions — either 
supported from the building 
trusses, or inside the power serv- 
ices tunnel leading from the boiler 
room to the plant. 

The tunnel is about seven feet 
wide by eight feet high, and is one- 
half mile long. It carries gas, water, 
electricity, and steam mains be- 
tween the boiler house and the 
plant. The steam main is a 12-inch 
pipe. Condensate returns through 
6-inch pipe. Steam is used for heat- 
ing the plant, stock washing, and 
for heating bonderizing and plat- 
ing tank coils. First packless ex- 
pansion joints to be installed were 


When packless joints were first used, they were not internally guided 


Close-up shows one of the guide saddles (shoes) that are welded to pipe. These 





_ 


bear on rollers, which take some of the weight and help to keep pipe aligned 


not internally guided. After a 
short time they buckled. A four- 
inch channel iron frame was built 
around the joints for the flanges to 
run on, This cured the problem. 


This 


channel-iron frame, which was built for pipe to run on, has stopped buckling. 


NOVEMBER, 1955 





Already, six 10-inch, five 12-inch, 
three 8-inch, and four 6-inch joints 
have been replaced. The program 
should be completed upon chang- 
ing three more this year 

Mains must be properly aligned 
before installing the expansion 
joints. Chrysler has found that it is 
best to remove the old joint plus 
two or three feet of pipe on one side 
of the joint. The replacement joint 
is then positioned and bolted down 
to some rigid support The end of 
the joint nearest to the pipe is weld- 
ed to the pipe with a portable elec- 
tric welder. This leaves a two- or 
three-foot opening the 
other end of the joint and the pipe 
A distance-piece of pipe is cut to 
exactly fit this It is then 
welded at the pipe and 
joint. This distance piece corrects 


between 


Space 


ends to 


any slight misalignment in the pipe 


Use another type now 

More recently, Chrysler has been 
using internally guided expansion 
joints, which eliminate the need for 
the channel iron guide frame. A 
guide shoe is welded to the pipe at 
the free end of the expansion joint 
to act as a bearing surface for a 
roller guide, which helps to keep 
the pipe aligned 


The pipe is insulated with 85 
percent magnesia right up to the 
expansion joint, but the joint it- 


self is left uncovered 

Since the packless expansion 
joints were installed, they have re- 
quired no maintenance whatsoever 
Chrysler engineers are sure they 
will have no more shutdowns for 
expansion joint maintenance 
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Adequate fire protection is worth considering. These two rows of water-fog nozz 
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So youre going to 
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EXCLUSIVE. 


E. H. Coxe graduated in electrical engineering from Lehigh 
University in 1923, and has studied at Carnegie Tech. and 
Louisiana State University. His experience includes elec- 
tric station design, construction, and 


GOING TO BUY a transformer? 

You have many decisions to 
make if you are going to spend 
your company’s money edvanta- 
geously. 

Assume that you have to carry 
a three-phase distribution load and 
that the required load has been 
established at 5000 kva. You now 
must decide how much capacity 
above this immediate requirement 


50 


maintenance work 


E. H. COXE 
Supervisor, Rectifier Substations 


Ethy! Corporation 


is to be purchased to allow for 
future load growth. Here are some 
more of the questions which you 
must answer: 

Primary voltage probably will be 
fixed by your power source, but 
the number and spacing of taps 
above and below nominal will have 
to be determined. This will depend 
on probable variations in primary 
voltage and the required or per- 


les cover transformer from all angles. 


Buy a TRANSFORMER! 


for the Duquesne Light Company, the Aluminum Company 
of America, and the Ethyl Corporation. He has also done 
motor-control application work for Westinghouse, and 
cable-application work for General Cable Corporation. 


missible variations in secondary 
voltage. If the load cannot be drop- 
ped or transferred, you may have 
to provide for tap changing under 
load. If the low-voltage distribu- 
tion system is not already built, you 
may have to decide the most eco- 
nomical secondary distribution 
voltage before drawing up your 
transformer requirements. 

Present trends are toward use of 
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three-phase transformers because 
of economy in dollars and space. If 
the transformer in question is to 
operate in parallel with others to 
which the load can be shifted in 
case of outage, a three-phase trans- 
former would probably be your 
choice. 


Why consider single phase? 


Single-phase transformers, how- 
ever, have some advantages that 
entitle them to consideration. For 
a given bank capacity, there will 
be less weight to handle in one 
piece. They can operate open delta 
(assuming a delta/delta connec- 
tion) at 58 percent of bank rating. 
A spare can be kept on hand at 
just 33 percent more than total first 
cost and switched into the circuit 
in place of any individual trans- 
former which might fail. However, 
this last statement bears close in- 
vestigation, for the difference in 
cost between two three-phase trans- 
formers, giving 100-percent spare 
capacity, and four single-phase 
transformers may be small. Don't 
forget that transformers that are to 
operate in parallel must have the 
same percent impedance and volt- 
age ratios, or they will not share 
the load in proportion to their 
capacities. 

It is probable that such a large 
transformer (5000 kva) would be 
installed out-of-doors. Should in- 
door installation be necessary, how- 
ever, you would want to consider 
nonflammables instead of oil for 
cooling and insulation to eliminate 
fire hazards of oil. You can’t change 
your mind about this at the last 
minute. Insulation designed for im- 
mersion in oil will not stand im- 
mersion in the nonflammable fluids. 

A dry-type air-cooled transform- 
er of this size might be of question- 
able practicability, and voltage re- 
quirements probably would rule it 
out anyway. 


Method of cooling? 


You will have a choice of self- 
cooling, water-cooling, fan-cooling, 
forced-oil-air-cooling, and forced- 
oil-water-cooling. A self-cooled 
transformer will have external ra- 
diators through which the oil will 
eirculate by thermosyphon action. 
A water-cooled transformer will 
have water coils in the transformer 
for heat removal. A forced-oil-cool- 
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ed transformer will have a circulat- 
ing pump to circulate the oil 
through an external air or water 
heat exchanger 

The rating of a self-cooled trans- 
former can be increased by the use 
of fans to circulate more air across 
the radiators. Impedance, in per- 
cent, will increase in proportion to 
any increase in rating which you 
may give your transformer (such 
as by using fans) after it is built 
and rated. 

Unless space limitations or ambi- 
ent air temperature make self-cool- 
ing undesirable, that method would 
probably be your choice. Pumps, 
fans, and a water supply can be a 


nuisance and can increase your 
maintenance costs. If you buy 
transformers with radiators, be 


sure that they have no unreachable 
cracks or corners that cannot be 
cleaned for proper painting. This 
is of particular importance if you 
are operating a chemical plant. A 
water-cooled transformer may offer 
lower first cost than one built for 
self-cooling. 


Type of connections? 


A large transformer normally 
will have primary and secondary 
bushings in the cover for open con- 
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nection of bus bar or single con 


ductor wire or cable. If open con 


nections are to be avoided, how- 


ever, or if for other reasons mul- 
tiple conductor cables are to con 
nect directly to the transformer, 
provision for such connection must 
be prearranged in the form of en 
closed bushings or pothead con 
nections. Be sure that the bushings 
you 
incompatible with any unusual cor 
they 
Any metal parts 
not of copper should be bronze 


get do not have metal parts 


rosive conditions to which 


may be exposed 


Standardization for you? 
Much work 


done by manufacturers and tech 


has recently been 
nical organizations in standardizing 
transformer designs and parts. It 
may be necessary, therefore, to de- 
cide whether the new transformer 
is to be designed and built in ac 
cordance with new standards or as 
a duplicate of older transformers 
already on hand. The spare parts 
angle, particularly for replacement 
bushings, will influence this de 
cision 

In power transformer sizes, the 
air-over-oil transformer is 
as obsolete as the Model T 


with 


about 
Hot oil 


deteriorates 


in contact 


air 




























These three-phase units, each rated 7500/9375 kva, supply compressor motors 
in chemical plant. Notice the masonry barrier walls between the transformers 
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Four common types of oil cushion protection, three of which are sealed against entry of moist air, which could condense. 
Comparative advantages, and costs of achieving them, should be analyzed carefully to get best transformer buy for you. 


rapidly. This contact is usually 
avoided, therefore, in one of two 
ways. The simplest is probably the 
conservator tank, which is mounted 
above the transformer and con- 
nected to it by a small pipe. This 
tank will have a volume about 


Provision of castors simplifies moving 
transformer, saves maintenance time. 
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three to five percent of the oil ca- 
pacity of the transformer. It will be 
maintained about half-full at nor- 
mal ambient temperature. This al- 
lows plenty of room for the level 
to rise or fall with temperature 
changes and still maintain positive 
pressure on all parts of the trans- 
former proper. Any leakage thus 
will be of oil outward, rather than 
of air or moisture inward. Such 
leakage will be readily observed. 
Due to the limited thermal con- 
ductivity of the connection between 
main and conservator tanks, the oil 
in the conservator tank will re- 
main at near ambient temperature. 


Nitrogen blankets oil 


The other common method of 
protecting oil in a transformer is by 
maintaining a blanket of nitrogen 
over it. In a transformer designed 
for this type of oil protection, an 
open space is left above the oil, as 
in the older transformers. This 
space is kept full of nitrogen by 
bleeding the gas into it from a 
pressure tank through a regulator 
set to maintain a slight positive 
pressure. 

Expansion of oil causes the nitro- 
gen to be vented to the air when 
the set pressure is exceeded. Con- 
traction of oil causes nitrogen to be 


drawn from the tank. A relay is 
available to give an alarm when 
pressure fails due to a leak or ex- 
haustion of the nitrogen tank sup- 
ply. One modification of this ar- 
rangement is the oil-sealed inert- 
gas system, in which the gas space 
is purged of air by nitrogen. This 
nitrogen is retained by a seal tank 
of varying volume. 

All of these systems are effective 
in protecting the oil. The first one 
we described appears to have ad- 
vantages from the standpoint of 
simplicity. Also, the conservator 
type permits the use of gas relays, 
which the inert gas type does not. 
Some transformers are now being 
furnished completely sealed and 
with a cushioning nitrogen-filled 
space left in the top. This, of 
course, calls for careful considera- 
tion of the pressures which may be 
developed and of the design of the 
transformer tank to withstand these 
pressures. 


Cover styles? 


If the cover has manhole en- 
trances and adequate crawl space 
for internal inspections, and if you 
anticipate returning it to the fac- 
tory when and if major repairs are 
required, you may want the cover 
welded in place. This will eliminate 
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leaks at this point. However, if you 
expect to untank it on your prop- 
erty, or if manhole entrances or 
crawl space are not provided, a 
bolted cover with reuseable syn- 
thetic rubber gasket would be 
your choice. 

If the transformer can be han- 
dled entirely by crane, there will 
be no justification for paying for 
wheels. If it must be rolled into 
place, you will want a wheeled 
truck under it. If the wheels cannot 
be rotated 90 degrees in the truck, 
the direction of travel with respect 
to the long and short axes of the 
transformer should be specified. 
Transformers can be skidded on 
greased rails or moved on pipe roll- 
ers satisfactorily over short dis- 
tances. 


Lightning protection? 


Whether the transformer will re- 
quire its own lightning protection, 
and whether the insulation level 
for the primary winding will re- 
quire special consideration, will 
depend on the primary voltage and 
the system to which the transform- 
er is connected. Consult your trans- 
mission engineer or engineers of 
the utility serving you. 

There are a number of auxiliary 
devices to consider, some of which 


may be standard and some optional. 
You should know what you want: 
‘Top oil temperature indicator 
(with or without alarm contacts). 
{ Winding temperature indicator 
(or recorder, or alarm, or tripping 
relay). 

{ Flowmeter (if 
water-cooled) . 
{Fans for additional air cooling. 
{ Heat exchanger for external air 
or water cooling, with pump. 

{ Oil sample valve, from bottom of 
transformer. 

* Oil drain and filling valves. 

{ Connections for future activated 
alumina or Fuller’s earth treater 
(for use when oil oxidation in- 
hibitors are exhausted and neu- 
tralization number has started to 
increase). 

* Desiccating breather (if not nitro- 
gen covered). 

Gas relay, for detecting faults in 
formative stage or indicating when 
a tripout is due to an internal 
fault. 

 Pothead, if transformer is to have 
cable connections. 

{ Flexible connectors, if bus bars 
will be connected to bushings. 

{ Radiator valves, if radiators are 
removable. 

{| Pressure relay (also a fault in- 
dicator). 


transformer is 





How to test battery condition 


CORRECTION CURVES just de- 

veloped can make your battery 
check testing procedure much sim- 
pler and cheaper. These curves 
show the relationship of battery 
capacity to life expectancy. The 
test discharge will give battery 
capacity from which can be de- 
termined battery life. As battery 
capacity approaches 80 percent, the 
rate of decrease in capacity is 
sharper. When capacity falls below 
80 to 85 percent, it should be 
watched carefully and plans made 
to replace it. 

First the battery is given a nor- 
mal charge at usual rate. It is then 
given an equalizing charge at fin- 
ishing rate until there is no in- 
crease in specific gravity, and all 
individual cells are uniform. They 
must not differ from each other by 
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more than .020 nor register less 
than 1.250. Specific gravity of each 
cell is taken, and an average calcu- 
lated. Average temperature of elec- 
trolyte is also determined and re- 
corded, as well as average room 
temperature. 

Battery is discharged, at the six- 
hour rate, no later than 16 hours 
after equalizing charge, into a re- 
sistance load such as a grid, carbon 
pile, or water-barrel discharge unit. 
It is important that the discharge 
rate be maintained steady at cor- 
rect value. Voltage across each cell 
should be read and recorded every 
hour up to the fourth hour and 
every half hour after that. Time of 
starting the test should be accu- 
rately noted. When the first cell of 
the battery shows a voltage of 1.75 
volts, the test discharge should be 


{ Pressure release disc or valve 
(explosion relief). 

Other items for consideration 
that are associated with the trans- 
former but are not a part of it are 
primary and secondary switchgear; 
overload, directional, or differential 
relay protection; fire protection in 
the form of water spray, fog, or 
CO,; transfer car and tracks for 
moving transformers; basin under 
transformers full of large rocks to 
receive and cool oil in case of 
spillage and fire; oil storage tank, 
filter press and Fuller's earth or 
activated alumina treater for re- 
duction of acid content; and megger 
for insulation testing 

Most manufacturers are offering 
a preassembled combination of 
transformer and switchgear in the 
form of a unit substation. This of- 
fers advantages in saving installa- 
tion time and space. Such an as- 
sembly should be considered if 
switchgear is needed in connection 
with the transformer. The unit 
substation is particularly attractive 
for indoor installation near the 
utilization point. Information given 
here, however, is aimed principally 
at the purchase of transformers 
having greater capacity and higher 
voltage than would probably be 
used in an indoor load center. 


stopped and time noted. It is as- 
sumed that all cells will approach 
1.75 volts simultaneously. However, 
if one cell reaches that point be- 
fore the others, it should be shorted 
out, and the exact time recorded 
Select one cell as a pilot. In ad- 
dition, recording voltage of each 
cell for six hours will indicate 
which cell is most likely to reach 
1.75 first. 

What we are trying to determine 
is how close to six hours the battery 
maintained a voltage of at least 1,75 
across each cell. Corrections must 
be made for the difference in speci- 
fic gravity of the battery at the 
start of the test in a fully charged 
condition from 1.275, and for tem- 
perature difference that exists 
above or below 77 F 


K. A. Vaughan, 
National Service Manager, 


Gould-National Batteries, Inc 


53 








1,900,000 LB/HR 











NUCLEAR STEAM GENERATOR 





BOILER SECTION 


420P-449 F 570P -1000 F 


118,000 LB/HR 











1.5 IN. HG 
5.9 % MOISTURE 











(s 1, 512, 000 LB/HR 








TURBINE PLANT 











Fig. 1 


Typical proposed nuclear steam power plant cycles uill use a boiler drum, probably with an oil fired superheater 


What NUCLEAR power will mean 
to power plant AUXILIARIES 


EXCEPT FOR certain deviations, 
the secondary circuit of your 
nuclear steam power plant will dif- 
fer very little from the steam and 
feedwater cycles of your conven- 
tional power plant operating in the 
same pressure and temperature 
range. Certainly, these pressures 
and temperatures will be consider- 
ably lower than those commonly 
encountered today, even in the 
smaller sized steam generating 
units rated 10,000 or 20,000 kw. 
The nuclear power plant does not 
have a “furnace” as we now know 
it. Some installations may even dis- 
pense with a drum. The “boiler” 
would become a heat exchanger 
with once-through flow. On the 
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other hand, many illustrations of 
proposed nuclear steam power 
plants do indicate that a_ boiler 
drum will be used (Fig. 1). 


Conventional cycles 


In all conventional steam and 
feedwater cycles, steam is exhaust- 
ed from the turbine, is then con- 
densed in a condenser, and is then 
pumped through a series of heaters 
to the boiler feed pump. This de- 
livers feedwater via more heaters 
to the boiler. Here it is evapo- 
rated, superheated, and sent to the 
turbine inlet to complete the cycle. 

Consider the various components 
of the secondary circuit, starting at 
the lowest pressure point (the con- 


denser). We find that at the 
throttle flows presently envisioned 
for nuclear power plants, con- 
densers and their auxiliaries are 
apt to be somewhat larger than 
those generally used today for the 
same kw rating. This follows be- 
cause steam flow per kw increases 
at lower throttle pressures. More 
condenser surface is required. This 
tendency may be largely nullified; 
ultimately, even the reverse may 
come true. Lower-cost fuel may 
make uneconomical the high con- 
denser vacuums generally consid- 
ered necessary for economical op- 
eration in conventional cycles. 
When any one of the feedwater 
heaters used in a conventional 
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steam power plant is of the direct- 
contact type, it is located at the suc- 
tion of the boiler feed pump. This 
cycle is said to be an open cycle 
(Fig. 2). Feedwater deaeration 
takes place in the heater. If all the 
heaters are closed heaters, then the 
cycle is said to be a closed cycle, 
(Fig. 3). Here, all deaeration must 
occur in the condenser. 

Indications are that feedwater 
purity will be of the utmost im- 
portance in nuclear power plants. 
The desire to use conventional ma- 
terials wherever possible, for econ- 
omy reasons, requires complete 
deaeration so that minimum chem- 
ical treatment is necessary. De- 
aeration must be rigidly controlled. 
Latest information indicates that 
certain stainless steels used in the 
nuclear heat exchanger which re- 
places our conventional boiler may 
require a very minute trace of oxy- 
gen (rather than complete ab- 
sence of it) to obtain full protection 
against corrosion. Whether or not 
such rigid control of oxygen in the 
feedwater at all loads can be as 
easily accomplished in a condenser 
deaerating hotwell as in a deaerat- 
ing heater remains to be seen. 


Will have open cycle 


We suspect that the nuclear pow- 
er plant will employ, at least for the 
present, an open feedwater cycle. 
As in conventional power plants, 
some feedwater will be lost to the 
cycle through glands, seals, and so 
forth. Therefore, as in conventional 
power plants, makeup will have to 
be introduced into the cycle. It 


Fig. 2—Open cycle has direct contact heater on feed pump 
suction. Drains are cascaded to lower pressure heaters 
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would appear for the moment that 
demineralizers, rather than evapo- 
rators, will be employed to supply 
this makeup because of the greater 
purity obtainable, and because of 
the better CO, removal that can be 
accomplished. 


Feed pumps in conventional plants 


To better understand the prob- 
lems imposed upon the boiler feed 
pump in nuclear power plants, let 
us first examine the application of 
feed pumps to conventional steam 
power plants. Selection of total in- 
stalled feed pump capacity (out- 
side of standby equipment) is dic- 
tated by the necessity of providing 
margins for swings over and above 
maximum boiler rating, and of 
compensating for ultimate wear in 
the internal clearances of the pump. 
Since maximum boiler rating is 
generally selected well above max- 
imum turbine throttle flow, it is ap- 
parent that the pump design ca- 
pacity will exceed this turbine 
throttle flow by a very appreciable 
percentage. 

In selection of discharge pres- 
sure at rated conditions, a substan- 
tial margin is similarly included. 
This pressure must be sufficient io 
overcome the sum of rated steam 
throttle pressure, losses between 
superheater and turbine, friction 
loss through the superheater, losses 
through all regulating feedwater 
valves, piping, closed heaters and 
so on, and static head from pump 
centerline to boiler drum. A gen- 
erous safety margin never fails to 
creep into the picture. These fig- 


Fig. 3—Closed feedwater cycle 
heater, so all deaeration must take place in condenser 


ures must be estimated well in ad- 
vance of equipment installation. 
Thus, even for the maximum load 
that the turbine can carry, both 
pump capacity and total head are 
always much in excess of that re- 
quired. Some means of adjusting 
pump delivery to boiler 
ments must be provided. 

In the case of pumps operating at 
constant speed, this function is jul- 
filled by the feedwater regulator, 
which is nothing but a throttling 
valve made automatically respon- 
sive to external impulses. In large 
central power stations, a three-ele- 
ment regulator is generally em- 
ployed. The three elements or im- 
pulses are steam flow, feedwater 
flow, and boiler drum level. Meters 
are provided for steam and water 
flow. Controls are adjusted to weigh 
one against the other. The level im- 
pulse trims the feedwater regulator 
to maintain a reasonably even boil- 
er drum level after changes in load. 

Power plant loads are by nature 
of a variable character. As load is 
reduced, the regulator 
closes to prevent overpumping into 
the boiler drum. Excess pressure 
developed by a pump operating at 
constant speed is throttled. A look 
at a chart representing the pump 
head-capacity 


require- 


feedwater 


curve at constant 
speed and the system-head curve of 
a given installation shows that head 
capacity rises appreciably with a 
decrease in flow (up to 20 percent) 
System head decreases in the famil- 
iar parabolic shape of all curves 
with a frictional component 


Excess head throttled by the 


has no direct contact 





NPSH AVAILABLE 


NPSH REQUIRED 


Fig. 4—Sudden drop in load in conventional steam power plant reduces margin between available and required NPSH. 


feedwater regulator is wasted. This 
is of little consequence in a small 
power plant, but quite uneconom- 
ical in larger units. The tendency, 
therefore, is to substitute variable 
speed operation for constant speed 
drives. This makes the pump head- 
capacity curve conform more near- 
ly to the system-head curve and 
reduces power consumption. Vari- 
able speed can be obtained through 
the use of turbines, or by interpos- 
ing a variable speed device (such as 
a hydraulic coupling) between the 
pump and a constant-speed squirrel 
cage motor. Hydraulic couplings 
are by far the more prevalent 
means of providing variable speed 
today. Power plant designers have 
looked on the steam turbine drive 
with little favor in the last 10 or 
20 years. 

If the feedwater cycle still retains 
a feedwater regulator, it remains 
in essentially a wide open position 
at all loads. Loss through it is kept 
to a minimum, regardless of the 
feedwater flow. 


System head in nuclear plants 


Our nuclear power plant does not 
have the same system-head char- 
acteristics as the conventional pow- 
er plant. The unit has been en- 
dowed with protective characteris- 
tics which will prevent the reactor 
from “running away.” Rate of heat 
flow into the heat exchanger serv- 
ing as the boiler is largely inde- 
pendent of station load, because 
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neither flow on the primary side 
nor heat output of the reactor vary. 
Since this heat must be carried 
away at a constant rate, a temper- 
ature rise is permitted. Conse- 
quently, steam pressure generated 
in the heat exchanger rises with a 
decrease in load. This has the same 
effect as if we had arranged our 
conventional power plant to have a 
boiler pressure that rises with a 
reduction in load. 

The effect is essentially the same 
in principle, if not in degree, as 
used to take place in large stoker- 
fired boilers—where the enor- 
mous quantity of heat stored in 
furnace and boiler caused a rise in 
boiler pressure and an appreciable 
shrinkage in the boiler drum on 
decrease in load. Such exaggerated 
shrinkage and swell will no doubt 
occur in nuclear power plants that 
embody a boiler drum (as in Fig. 
1). Special attention will have to 
be paid to this effect during the 
transient operating conditions. 

The exact value of pressure rise 
from full-load to no-load in a nu- 
clear power plant is still uncertain. 
Many opinions have been advanc- 
ed, ranging from a 30-percent value 
to as high as 100 percent. No doubt, 
the high value is much exagger- 
ated, and 40 to 50 percent probably 
will be found to be about right. But 
since there is no full scale prototype 
nuclear power plant in operation 
today, much information on this 
phase of our problem is yet to be 


om, 


developed from experience. Fur- 
thermore, different reactors may 
have different pressure rise char- 
acteristics. We may well face a 
variety of system-head shapes be- 
fore we are through. 


System-head speculation 


If we remain for the moment in 
the realm of qualitative rather than 
quantitative speculation, we may 
assume that the rise in the system 
head from full-load to zero flow 
will exceed the average rise in the 
shape of the conventional constant 
speed head-capacity curve for a 


STEAM FLOW 
Rate 


Fig. 5—Effect of sudden load drop on 
conventional plant’s feedwater flow. 
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centrifugal pump. Therefore, our 
pump will have to be selected for a 
given minimum shutoff head, and 
develop whatever excess head at 
design capacity the system charac- 
teristics impose. We now have the 
paradox of having to throttle the 
discharge of our pump at full load 
more than at reduced loads. This 
paradox is not very attractive, since 
our throttling losses will now occur 
at those loads where we want to 
have our best overall economy. It 
would appear, therefore, that vari- 
able speed operation is a decided 
“must” in the case of large-size nu- 
clear power plants served by cen- 
trifugal pumps. 


Hydraulic coupling in doubt 


We must remember that the hy- 
draulic coupling will not necessar- 
ily show up as well in nuclear in- 
stallations as it does in conven- 
tional units, because of losses in- 
herent to the coupling itself. After 
all, these losses are directly propor- 
tional to slip. Speed reduction at 
full load may be an important item. 
For this reason, it will be advisable 
to reexamine the steam turbine’s 
application to the boiler feed pump 
drive in nuclear power plants. Es- 
sentially, the pump and its drive 
can be selected for optimum speed 
at the rated conditions, a rise in 
turbine speed above rated speed 
providing for the rising system- 
head curve. It is only necessary 
then to select a pump and turbine 
capable of operation at the neces- 
sary overspeeds. 

A further difference between the 
conventional cycle and the second- 
ary side of a nuclear power plant 
cycle is in the matter of transient 
operating conditions (operation 
during periods of rapid load 
changes). In a conventional cycle, 
momentary drum shrinkage upon 
load drop causes boiler feed pump 
flow to increase for a short time be- 
fore it assumes a flow equal to the 
lower throttle steam flow corre- 
sponding to the lower station load, 
(Fig. 5). This occurs at the same 
time that the deaerating heater 
pressure drops. This heater pres- 
sure drop, without a corresponding 
immediate feedwater temperature 
reduction at the pump suction, re- 
duces the margin between avail- 
able and required NPSH which 
would exist during periods of 
stable operation. At the same time, 
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the required NPSH of the feed 
pump increases due to the momen- 
tary increase in feedwater flow pre- 
viously mentioned, (Fig. 4) .It is the 
interaction of these two opposing 
conditions that sometimes causes 
operating difficulties during peri- 
ods of rapid load changes. In a nu- 
clear power plant embodying once- 
through steam generators, this 
problem, although still existing, is 
not quite so severe. Since feed- 
water flow follows steam flow ex- 
actly and there is no drum shrink- 
age to be dealt with, there is no 
momentary increase in required 
boiler feed pump capacity. Some 
of the problem is then removed. 

On the other hand, if the nuclear 
power plant embodies a heat ex- 
changer and a boiler drum, such as 
illustrated on Fig. 1, drum shrink- 
age coincident with reduction in 
load will be much more marked. 
The problem of transient operating 
conditions will be even more severe 
than in a conventional steam pow- 
er plant. It would appear necessary, 
therefore, to provide some protec- 
tive controls at the direct contact 
heater, such as antiflash controls, 
to prevent the pressure decay rate 
in the heater from exceeding the 
allowable decay rate. 


Feed pumps for nuclear plants 


Let us look briefly at the general 
type of centrifugal feed pump that 
would be applicable in the nuclear 
power plants envisioned today. 
Since steam pressures, for the mo- 
ment, are limited to about 850 psig, 


a horizontally split casing design 
(good for discharge pressures up to 
1300 psig) would be used. Such a 
pump would be made of all stain- 
less steel construction, and would 
be very similar to present day de- 
signs applicable for the same boiler 
pressures in conventional plants. 
For pilot-type installations as 
well as for small units — say under 
7500 kw — the direct acting power 
pump presents an ideal solution to 
the problem of the rising system- 
head curve. Changes in capacity 
can be accomplished by use of a 
variable speed device or by use of a 
variable stroke design, while 
changes in discharge pressure are 
accommodated by the inherent 
characteristics of the power pump. 


Pressures will increase 


It must be remembered, how- 
ever, that increased steam genera- 
tor pressures in nuclear power 
plants are to be expected in the fu- 
ture. As these pressures advance 
beyond about 1000 psi, the barrel- 
type pump can be expected to re- 
place the axially split casing de- 
sign. These barrel pumps would be 
similar to those in wide use today 
in large, modern central stations. 
It is very probable that this transi- 
tion to higher pressures in nuclear 
power plants will be much more 
rapid than it was in conventional 
cycles. Where it took about 20 
years in the past, it is safe to assume 
that nuclear power plants will 
reach higher operating pressures 
within the next five or ten years. 





Wrought iron for 


Selection of a corrosion resistant 
material likely to provide long and 
satisfactory service entails consid- 
eration of the physical properties 
of metals and their performance in 
actual installations. On both counts, 
wrought iron piping has proved a 
logical choice for condensate serv- 
ice. A unique two-component metal 
of high purity iron and iron sili- 
cate, it is especially adapted to cor- 
rosive service. The purity of the 
iron itself, plus the protection af- 
forded by the iron silicate (glass- 
like slag fibres that will not cor- 


condensate service 


rode) combine to give the material 
a high measure of corrosion re- 
sistance. 

Data compiled by the Engineer- 
ing Service department of A. M 
Byers Company reflects the long- 
life potential of wrought iron in 
steam condensate lines. Service 
records covering periods of 60 to 75 
years testify to the metal’s out- 
standing performance in actual in- 
stallations. Even more numerous 
are steam condensate line service 
records embracing spans of from 
30 to 50 years. 
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Twin 150-hp hot water boilers make a neat, easy-to-maintain, compact installation, with room for future expansion. 


BETTER boiler circulation helps 


Hot water HEATING SYSTEM 


ip 


EXCLUSIVE. 


FORCED CIRCULATION hot 
water for space heating offers 
simplicity, flexibility, and compact- 
ness in the new John Hassall, Inc. 
plant in Westbury, Long Island. 
The entire plant is housed on one 
floor of the 300-foot by 296-foot 
building, with the office on the mez- 
zanine. It was impossible to depend 
on gravity flow for heating pur- 
poses because of the size of the 
building. Child & Scott, the heating 
contractors, selected two Cyclo- 
therm 150-hp hot water boilers to 
supply the system 
One of the boilers, operating on 
No. 6 fuel oil, is capable of handling 
70 percent of maximum full load. 
The two boilers together, then can 
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HENRY J. JANSSEN 
President 
Child & Seott, Ine. 


give the owner 40 percent more 
power than his present maximum 
loadings may require. Usual proce- 
dure is to operate one boiler for the 
entire load, with the other as stand- 
by unit. 

Package boilers were chosen be- 
cause for high efficiency, dependa- 
bility, and single defined responsi- 
bility for boiler procurement. Ap- 
pearance was a prime factor in the 
plant’s construction. Package steam 
generators eliminated the need for 
a tall stack and contributed to the 
desired low plant silhouette. The 
boilers are used year round, since 
they also provide hot water for 
process and domestic use. 

Water flow and return tappings 


on the two steam generators were 
arranged according to specifications 
by Child & Scott. The flow line is 
located at the bottom of the boiler 
as close to the rear of the Cyclo- 
therm unit as possible. This revers- 
es normal boiler flow and insures 
complete circulation of the water 
throughout the boiler. It avoids 
“short-circuiting” — return water 
flowing directly to outlet without 
traversing entire length of boiler 
Both boilers are mounted on ped- 
estals 24 inches high to provide 
room for installation of 8-inch valve 
piping connections beneath the boil- 
ers. Settings are not solid. They are 
12-inch thick walls on concrete 
footings. These pedestals make 


INDUSTRY & POWER 





maintenance easy and avoid under- 
ground piping. 

All piping throughout the plant 
is above ground. It was necessary, 
however, to bury about 12 inches of 
the fuel line at the point where it 
enters the building. 

Fuel oil storage consists of two 
buried 10,000-gallon tanks. Remote 
fuel pumps are mounted on 36-inch 
pedestals. This mounting arrange- 
ment gives easy accessibility. (Fuel 
pumps are normally mounted di- 
rectly on Cyclotherm units but 
were set up separately for this in- 
stallation.) 

The entire heating system is di- 
vided into six zones, each with sep- 
arately controlled pumps for ra- 
diation heating. A seventh zone is 
provided for unit heaters. Dupli- 
cate circulating water pumps with 
motors rated five horsepower are 
provided for the unit heater zone. 
Radiators are located near exterior 
walls to take care of heat losses to 
the outside. Unit heaters are placed 
in interior locations to make up the 
difference between heat generated 
by plant equipment and heat re- 
quired for space heating. Five of 
the heating system zones are fin- 
tube zones. The sixth is a hot water 
storage tank zone. 


Hot water circulation controlled 


Hot water from the boiler at 225F 
and 25 psig circulates throughout 
the seven zones. An automatic 


Location of flow and return lines implements theory preventing short circuit flow 
the entire length of the boiler before returning to heating mains 


Flow line location at bottom rear of boiler prevents short circuiting of boiler 
flow and insures maximum possible heat recovery from circulating medium 


timing mechanism lowers building 
temperatures when unoccupied. 

Perimeter heating with Vulcan 
fin-tube radiators is provided under 
the long expanse of windows in the 
shipping room, machine shop, and 
production machine rooms. Each 
room is large enough and is so ori- 
ented as to warrant its own zone 
control, Inside toilets and locker 
rooms are heated by fin-tube radia- 
tion, being part of the shipping 
room zone. 

Unit heaters, each under indi- 
vidual thermostatic 


control, are 


provided in the machine shop, pro- 
duction machine 
room, heat treatment room, and 
warehouse Bare branch 
mains are located below the moni- 
tor windows in order to avoid down- 
drafts. Roof monitor spaces are also 
warmed by unit heaters 

This system simplifies installa- 
tion, gives more usable space in the 
boiler room, and allows for future 
expansion. The installation is typi 
cal of the trend 
compact package boiler units — 


rooms, plating 


sections. 


present toward 


packing more power in less space 


Water circulates 


This method has the advantage of 


higher efficiency — putting more heat into the heating system for every boiler horsepower on hand 
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In brief.... 


Atomic Energy Forum and Fair 


SOME 1200 people attended the 

Atomic Industrial Forum’s re- 
cent meeting on Commercial and 
International Developments in 
Atomic Energy. Running concur- 
rently was the first U.S. Trade Fair 
of the Atomic Industry, which drew 
7500 people. The Conference, held 
with participation of the American 
Nuclear Society, was permeated by 
an atmosphere of impatient excite- 
ment for the future, a carryover of 
the enthusiasms generated at the 
Geneva Atoms-for-peace confer- 
ence held in August. 

This gathering, as described by 
Forum executive manager Charles 
Robbins, demonstrated how close 
industry must stay to the scientists 
in the atomic energy business. The 
tone of the sessions gave the im- 
pression that industry was in the 
process, at these meetings, of tak- 
ing over the reins from the scien- 
tists in commercial development of 
atomic energy. 


Timely and important 
sequel to Geneva 


Lewis L. Strauss, Chairman 
U.S. Atomic Energy Commission 


“I should like to be permitted to 
congratulate those responsible for 
the first United States Trade Fair 
on the Atomic Industry. It is an im- 
pressive exposition and I wish that 
every American might see it, for it 
illustrates the vision, ingenuity and 
determination of private enterprise 
to advance the nuclear art. It is a 
timely and important sequel to the 
First Atomic Energy Conference in 
Geneva. 

“The fact that we appear to be 
ahead in the peaceful applications 
of atomic energy—perhaps by a 
scant few years—certainly offers 
no justification for complacency. To 
the contrary, the situation must be 
regarded as a serious challenge. 
The Soviets have not outstripped 
nor equalled us in any peaceful ap- 
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plication, but at the same time— 
and this is important—we did not 
show anything at Geneva which 
they cannot have in a few years, 
given the talent and zeal which we 
believe them to possess... . 

“We, in the United States, are 
fortunate in that we face no urgent 
shortage of conventional fuels. We 
have time and the opportunity to at- 
tack the problem from every side, 
and to experiment simultaneously 
with a whole variety of atomic pow- 
er systems. That is exactly what 
we are doing. Last week the Com- 
mission took another step forward 
and invited proposals from industry 
and other groups for the design and 
construction of small atomic power 
plants. This marks the second round 
of a partnership program designed 
to speed the development of effi- 
cient, economic nuclear power. Our 
first Power Demonstration Reactor 
Program began, as you know, earli- 
er this year and produced proposals 
for large plants. American industry 
is dedicating risk capital in a con- 
servative race to produce the best 
and most efficient means of atomic 
power—knowing full well that the 
first plants will not be economic.” 


Fuel and component business 


Stanley B. Roboff, Manager 
Industrial Coordination 
Atomic Energy Division 
Sylvania Electric Products, Inc. 


“I have chosen to highlight the 
problems of the fuel and compo- 
nent businesses for several reasons. 
First, as virtually every cost break- 
down for generating electricity by 
means of nuclear power has indi- 
cated, one of the major cost items 
is that associated with the manufac- 
ture of the nuclear fuel and the sub- 
sequent chemical reprocessing of 
that fuel. Until the cost of nuclear 
fuel manufacture and reprocessing 
can be brought down considerably, 
it does not appear that nuclear 
power will be competitive with 


power from conventional power 
plants for many decades to come, 
at least in most of the populated 
areas of this country. 

“Secondly, the entire cycle of fuel 
manufacture and fuel recovery 
seems to have been somewhat over- 
looked in the scramble of a large 
number of industrial concerns to 
be the “first in their block” to 
build a commercial power reac- 
tor. Within the past few months, 
key members of the Atomic Energy 
Commission staff have repeatedly 
pointed out, that until industry 
solves the combined problems of 
spent fuel reprocessing and refabri- 
cation, economic nuclear power will 
stay out of reach. 

“Thirdly, whereas the construc- 
tion of a large number of major 
reactor components can be accom- 
plished in existing plants and mills 
of the present industrial suppliers 
of generating and boiler equipment, 
a concern engaged in the manufac- 


A. Iddles, Babcock & Wilcox, shows 
AEC Commissr. Libby fuel elements. 
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tenance expense. The cause is never determined. The ex- 
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ture of nuclear fuels and reactor 
components, and more particularly 
the recovery of highly radioactive 
spent fuels, must undertake his ac- 
tivities in a type of facility which is 
almost nonexistent on the Ameri- 
can industrial scene.” 


Selling nuclear steam 


John W. Landis 
Atomic Energy Division 
The Babcock & Wilcox Company 


“True, most of us are slightly daft 
over the prospective peacetime 
uses of the atom, but I do not be- 
lieve we would have carried on as 
we have through the past year were 
it not for two other factors: 

“1. the decision of an unexpect- 
edly large number of companies 
to enter the reactor equipment field, 
and 

“2. the decision of an unexpected- 
ly large number of utilities, indus- 
trial firms and nonprofit organiza- 
tions to look into the feasibility of 
building a reactor. ... 

“Up to now, most nuclear cus- 


Allis-Chalmers displayed this model 
of Argonne Laboratory's reactor plant. 
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tomers have come directly to the 
equipment manufacturers active in 
the field and asked for recommen- 
dations regarding what type of 
plant should be built and a firm 
price proposal to boot. Naturally, 
each equipment manufacturer has 
recommended the type of reactor 
with which he is most familiar. This 
may or may not have been the besi 
reactor for the application in ques- 
tion. The experience of any one 
equipment manufacturer is still in- 
sufficiently broad to permit him to 
make this decision properly. Nor 
can the customer spend the time 
and money required to compare 
widely different designs suggested 
by different suppliers. 

“Thus, reactor jobs to date have 
largely gone to the firms with the 
best engineering-sales teams and 
the most crystallized reactor de- 
signs. And this is undoubtedly as it 
should have been. In no other way 
that I can think of could the atomic 
industry have been started off as 
fast as it was. I am not regretting 
anything that has happened. On the 
contrary, I think everyone in this 
field should have a great sense of 
accomplishment in retrospect. 

“The job now, however, is to pre- 
pare for the long haul. Nuclear 
power is not a five-year deal nor a 
ten-year deal. You know from read- 
ing the predictions of Doctors Davis 
and Lane of the Atomic Energy 
Commission and of such industrial 
leaders as Francis McCune of GE, 
in addition to the excellent market 
survey recently put out by the 
Atomic Industrial Forum, that the 
real rush for nuclear power equip- 
ment will not begin for another ten 
years yet. Since we are already 
somewhat over our heads equip- 
ment-wise, therefore, let us take a 
look at what should be done to rec- 
tify the sales situation. 

“First of all, I believe that buyers 
should do something which is quite 
natural at this stage of the game 
and that is to await and carefully 
evaluate the results of the reactor 
projects now being carried out un- 
der the AEC’s Five Year Reactor 
Development Program. They 


should also take a good hard look at 
the official AEC reaction to the 
nuclear power plant license appli- 
cations now in its hands... . 

“This leads me to my second sug- 
gestion: Both buyers and suppliers 
in the nuclear field should make 
every effort to utilize the architect- 
engineering firms in the way that 
they are now utilized in the con- 
ventional power business, namely, 
as the customer’s agent and advisor 
and designer of the overall plan. 


Management appraisal 
of atomic activities 


Major General K. D. Nichols (Ret.) 
United States Army 


“Probably first of interest in the 
whole field of atomic activities is 
the atomic power industry. I hap- 
pen to be among those who believe 
that the use of atomic power will 
continue to expand and will ulti- 
mately furnish a large proportion 
of the electric power needs of the 
world. As the electric require- 
ments increase, the price per kilo- 
watt for power derived from fossil 
fuels and from the remaining hy- 
draulic sites will tend to rise; as a 
result of this rise atomic power will 
become more and more competitive 
and will provide a larger and larger 
percentage of the newly installed 
capacity. ... 

“A second type of management 
appraisal problem pertains to those 
industries who have in the past and 
who are interested in the future in 
supplying the utilities and industry 
with equipment and plants for pro- 
ducing electric power. 

“A third type of management ap- 
praisal problem pertains to those 
companies who have in the past 
been large users of electric power 
and whose position in the supply of 
their basic commodity is influenced 
by the price of power. These indus- 
tries in the past have located their 
plants in low-cost power areas. 
They must appraise the possibilities 
of atomic power, determine when it 
will become economically competi- 
tive with other sources of power, 
and must determine if these new 
sources of power has an influence 
on the sitting of various compo- 
nents or their production chain. 

“Atomic energy may offer possi- 
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bilities of moving the source of 
power to more desirable locations 
as compared to the inflexibility of 
available hydraulic sources or 
cheap coal or gas. As illustrated by 
the Army Power Package Plant, 
atomic power may have economic 
advantages in remote sites when 
other cost factors are considered. 
Other applications such as utiliza- 
tion of atomic reactors for process 
heat and marine atomic power fall 
in this general category and are 
either still largely unexplored or 
from an economic competitive point 
of view are still in the more distant 
future. ” 


Responsibilities for 
reactor within a city 


William M. Cowsins, Jr. 
Armour Research Foundation 


“The owner of a reactor faces 
a serious legal problem, which, as 
you all undoubtedly know, still is 
unresolved. Certainly it is clear 
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that the owner must assume full 
legal responsibility for his installa- 
tion. This has been made manifest 
by AEC repeatedly. Legal respon- 
sibility rests largely on the insur- 
ance problem... . 

“The two basic problems involv- 
ed are the assessment of the damage 
and a calculation of the maximum 
possible damage. I obviously am 
not qualified to discuss the problem 
of assessing radiation damage. It 
is a medical and technical problem. 
However, I understand that possi- 
bly an acceptable method is by 
measurement of blood damage, and 
that there is a chance that proper 
standards might be devised by the 
medical profession to lead to some 
sort of quantitative evaluation of 
radiation damage. Certainly we are 
learning more and more everyday 
about radiation damage to living 
structures, and it does not seem too 
optimistic to believe that a quanti- 
tative measure can be achieved. 

“ The other two factors needed to 
establish a fixed limit of liability 
are the probability of a disaster and 


General Electric displayed this model of largest all-nuclear atomic power 
station — it will be built for Commonwealth Edison near Chicago. 
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the population within its range. 
The latter should not be too difficult 
to determine, but the former re- 
quires experience, and I am well 
aware that such experience to date 
is slight. However, I feel it is not 
impossible that this slight experi- 
ence, plus the estimates of experi- 
enced nuclear engineers, could lead 
to a figure acceptable to the insur- 
ance companies until further ex- 
perience modifies it... . 

We hope to [educate] the public 
through the publicizing of results 
obtained with the reactor, tours 
through the facility, radio and tele- 
vision programs, and other public 
relations techniques.” 


Design and economic 
aspects of packaged 
power reactors 


Russell L. Hopping 
Alvin F. Nehrenz 
The Gienn L. Martin Co. 


“It is obvious that the packaged 
reactor power source is not suitable 
for the needs of even a moderate- 
size industrial city. It does, how- 
ever, offer a means of satisfying 
several other important require- 
ments. Some of these are: 

{ To supply the initial power need- 
ed to start the development of re- 
gions that have difficult or un- 
solved problems with regard to the 
supply of fossil fuels. 

{ To provide an approach to essen- 
tially unattended power supply. 
{To provide economically attrac- 
tive power generation where the 
requirement is low and the cost of 
fossil fuel is high... . 

“A pressurized water reactor 
system can be developed with the 
small size and simplicity require- 
ment of a packaged system. Fur- 
ther, the attainable efficiency and 
reactor design factors are such that 
the economy of operation permits 
it to approach competitive consid- 
eration with a number of current 
diesel-electric installations, even 
over a wide range of basic costs for 
U*** and a modestly assumed 
charge for reprocessing. It is evi- 
dent that with an allowable capital 
investment on the order of $900 to 
$1100/kw, nuclear generated power 
can now compete with the highest 
cost diesel electric generated pow- 
er in the United States today.” 
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Noise library in new sound laboratory 


Library of noise will be one of the major results of a 
new sound-analysis laboratory recently completed by the 
General Electric Company at Fort Wayne, Indiana. Re- 
cordings of slightest murmurs from electrical transform- 
ers and motors will make up the noise library. Recordings 
will be used to compare various noises. Laboratory is a 
free-field chamber, All tests are made by remote control 
without any person in the sound room during testing. This 


is because human body reflects a certain amount of sound 
and is incapable of remaining absolutely motionless and 
silent. 

Building is constructed so that its walls are not parallel 
to any nearby structure. This prevents outside noises from 
reflecting back and forth between laboratory and other 
buildings. It also prevents subsequent buildup of sound 
energy from outside walls. Inside laboratory, sound test- 
ing chamber floats on steel springs and rubber shock ab- 
sorbers. This prevents transmission of practically any 
ground vibration, such as would be caused by a passing 
train. To further isolate the room, walls are of eight-inch 
concrete, lined with three inches of flat mineral-fiber 
acoustic batting. Over this layer is another three inches 
of same material in the form of a giant washboard with 
ridges three feet deep. It covers entire inner surface of 
the room. 


Insulation in reverse at Thule 


Unusual insulating problem for U. S. Engineers build- 
ing Thule Air Force Base was that of keeping building 
heat from reaching the frozen layer of terra firma beneath 
buildings. This layer of soil or rock has been below freez- 
ing temperatures for years. It exists at varying depths, 
and possesses good compressive strength when frozen. If 
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building heat thaws the layer, however, the buildings 
would settle and collapse. To overcome the problem, four- 
inch blocks of Foamglas cellular-glass insulation were 
incorporated in floor slabs. Their compressive strength of 
over seven tons/sq ft allows them to bear the weight of 
concrete wearing surfaces as well as heavy aircraft and 
equipment. They are impervious to moisture, so they will 
not deteriorate under these conditions. 


Traveling toolbox speeds 
maintenance work 


Traveling toolbox, devised by Continental Motors Cor- 
poration’s maintenance department, saves ‘dollars by 
speeding repair work and cutting downtime on produc- 
tion machinery. Gas-powered Clarkat towing tractor was 
fitted with racks, cupboards, and drawers behind the 
driver’s seat. Simple frame welded to tractor body holds 
ladders, extra pipes, and other long items. Vise is bolted 
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to worktable on top of cupboard. Headlight on hood 
serves as spotlight for dark areas. Two men can ride ma- 
chine. Unit has eliminated two-thirds of travel involved 
in getting tools to a repair job. Previously, maintenance 
crew would investigate the job to see what tools were re- 
quired, then make one or two round trips to tool room 
to gather all equipment. Now, one call services most jobs. 


Hose couplings clean up maintenance shop 


Modern lubricant handling system at Pittsburgh & Lake 
Erie Railroad Company's diesel locomotive servicing shop 
has almost completely eliminated the usual spillage of 
oil and grease on shop floors and walls, All drained Jubri- 
cants are pumped to an outdoor stofage tank through a 
pipe along each rail of the servicing track. Oil is then 
shipped by tank car to an oil reclaiming plant. 

Tracks each hold as many as five diesel units at once, 
so drain connections have to be flexible. Crankcase out- 


let pipes are connected by hoses with Titeflex Quick-Seal 
couplings to intake line. Couplings are installed at several 
points along rail. A small portable pump, hooked in right 
at the locomotive, provides the small pressure needed for 
positive delivery of lubricant to outdoor storage tanks. 
Couplings have a built-in check valve that makes system 
leakproof, yet allows full swiveling with fast connecting 
and disconnecting action. 


Diesels take care of phone bills 


New automatic diesel powerplant has been put into 
service by General Telephone Company of California to 
insure continuous operation of the system's largest single 
installation of automatic toll-ticketing equipment. The 
300-hp Fairbanks-Morse opposed-piston engine starts 
and picks up load within six seconds. Failure of ac power 
could result in complete loss of pulsing for entire office, 
disruption of telephone service, and loss of all toll billing 
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for the period of failure. Power unit and all accessories 
are installed in a small basement room. Engine and gen- 
erator are mounted on a steel base but rest on vibration 
isolators. 

Two alternatives were considered for provision of 
standby power protection. First, doubling storage-battery 
size to provide a five-busy-hour reserve for increased 
electrical load; second, a two-busy-hour battery reserve 
with a diesel generator. Five-hour reserve battery would 
have cost approximately $78,000, excluding special floors 
that would have had to be constructed to carry additional 
weight. Two-hour battery costs about $34,000. The diesel 
plant was installed for substantially less than the $44,000 
difference. Besides, a battery would have lasted a maxi- 
mum of 15 years, while a heavy-duty standby diesel 
should serve for 30 years or more. 


Turbines get tucked in now 


Six-inch thick insulating blankets, laced with Monel 
wire, are used at Duquesne Light Company’s Elrama 
Power Station to cut down turbine heat loss. Mats weigh- 
ing 200 pounds are mounted on the outside surfaces to 
form a protective blanket over the 950 F, 1250-psi units. 
Blanket seams are laced tight with Monel wire, which is 
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New two-stage Ro-Flo 
compressor provides constant 
efficiency... cuts maintenance 


Efficiency and air supply are constant year 
after year with Ro-Flo compressors. Even if 
wear occurs, it automatically compensates for 
itself so that air supply is unaffected. 





In addition, rotary design eliminates practi- 
cally all vibration. No heavy foundations are 
needed. 


Maintenance is cut too! There is no wear 
and tear from shock and vibration . . . no hard- 
to-maintain pistons and valves. 


For constant efficiency . . . overall savings on 
air, modernize plant air supply with two-stage 
Ro-Flo compressors. 

GET THE FACTS: Contact your A-C office 
or write Allis-Chalmers, Milwaukee 1, Wis. 


Two-stage Ro-Flo compres 
sors in pressures from 60 to 
125 pounds gauge, and vol 
umes from 250 to 1800 cubic 
feet per minute 


Ro-Flo is an Allis Chalmers trademork 


A4714 


' ALLIS-CHALMERS 
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unaffected by corrosion and vibration. Mats can be re- 
moved for periodic inspection by unlacing the wire. After 
inspection and relacing, unit is quickly and easily wrapped 
up tight again. 


Ford's filyash handling improved 


New flyash and bottom-ash handling system has just 
been installed at Ford Motor Company’s Rouge Power- 
house by the Kuljian Corporation. Mechanical dust col- 
lectors of aerodynamic-cone design are also being in- 


stalled with a pneumatic ash handling system to minimize 
air pollution from Ford’s main powerhouse. Storage silos 
that will handle 600 tons of flyash and 150 tons of bottom- 
ash are included in the system. Installation is all part of a 
revamping program, which includes replacement of two 
of the eight boilers in this famous powerhouse. 


Twenty-four carat air conditioning 


Water-cooled package air conditioning equipment has 
been installed in the B. F. Hirsch Inc. jewelry plant. Two 
15-ton Chrysler Airtemp units have been installed in the 
ring-making and diamond-setting areas, one 15-ton unit 
in offices and storage vaults, and a fourth unit in cafeteria. 
Utmost concentration is required when such materials as 
gold, platinum, and diamonds are being handled. Since 
the installation was completed, there has been an obvious 
improvement in employee performance. Production no 
longer fluctuates as temperatures go up and down. Re- 
moval of excess moisture and dirt from the air aids jewel- 
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lers considerably in their precision work. Package air con- 
ditioners held duct work to a minimum, and offered most 
economical operation because certain production areas 
had to have cooling available throughout the year. 


Straight-through steam trap 
simplifies piping 


Straight-through inverted-bucket steam traps are sav- 
ing both installation and maintenance time at Jones & 
Laughlin’s Aliquippa, Pa. Works. One trap drains a main 
steam line (185 psi at 475 F) to four turbine-driven boiler 
feed pumps with capacities of 2000 gpm each. New traps, 
manufactured by the V. D. Anderson Company, require 
only one nipple and a union for each installation. Main- 
tenance is simplified, too. To check trap, head bolts are 
loosened and body is slipped off. Piping remains undis- 
turbed while gasket, valve, and seat are inspected 


Pick ‘em up, put ‘em down 

Self-leveling machinery mounts, manufactured by 
Barry Controls Incorporated, make it possible for indus- 
trial plants to obtain much-needed machine mobility. 
“Leveling Barrymounts” eliminate necessity of bolting or 
cementing machines to floor. After a machine has finished 
its production run, it can be picked up and transported to 
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® Efficiency 


VANO® Design “A” VENTILATOR 


Vane Design “A™ cooling interior 


of furnoce, 


supplying fresh oir 


through 10 feet of “Ventube” to 
provide safety and comfort during 


repo work. 


Veno Design “A” 
supplying fresh 
cr in Reactor 
Room of Synthetic 


- 
- 


Vono Design “A” 
Ventilator supply- 
ing fresh oir to 
men working in 
wing compart- 
ments, fuselages, 
etc. 


Voano Design “C” 
equipped with 6” 
discharge tubing 
removing welding 


: 


Vano Design “C” 
equipped with 
two suction lines 
removing welding 
fumes for opera- 
tors’ safety. 


Vano Design “A” delivering fresh 
ol to cable monhole, expelling 
sewer got, moking entrance sofe 
in @ few minvies. 


Vane Design “A” Ventilator plus « 
few accewories feeds lorge al 
volume into tonk car, driving ovt 
fumes, stagnant or hot ol for 
workers’ safety and comfort 


Powered by a ‘hp motor, and 
equipped with the exclusive 
Coppus axial-flow propelier- 
type fan, this general-purpose 
blower delivers 1500 CFM of 
fresh air. It supplies ventilation 
for tanks, tank cars, drums, 
vats, underground cable man- 
holes, pipe galleries, airplane 
wing compartments and fuse- 
lages, and other confined 
places. Weighs only 103 Ibs. 
Uses 8” -diameter flexible can- 
vas tubing ("Ventube”). 


For withdrawing welding fumes 
from confined places or di- 
rectly from the welding rod 
of for expelling fumes or hot 
air from enclosed vessels. You 
can get it with 8” suction inlet 
for 8” non-collapsible tubing 
..-0f with multiple inlet nozzles 
for 5”, 4” or 3” suction hose. 
The discharge outlet takes & 

“Ventube”. Powered by a Yahp 


motor, it weighs only 65 Ibs. 
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a new location, leveled, and be in operation again within 
fifteen minutes. Formerly, heavy vibrating machinery had 
to be bolted down to keep it from walking off the job. 


Heliport for your plant? 


Commercial manufacture of prefabricated heliports — 
landing areas for helicopters — has just been undertaken 
by Dravo Corporation. Apparently most heliports will be 
of the floating-platform type. Although roof tops appear to 
be the answer to the downtown heliport problem, they 
are subject to structural limitations of the building. Wa- 
ter-borne landing strips, however, can accommodate 
weights equivalent to 10,000 pounds per helicopter wheel. 
Heliports will consist of structurally-supported sections 
of open steel grating. A deflector-pressure surface below 
them will absorb downwash from helicopter’s rotor or 
propeller. These floating platforms may be anchored in as 
little as 30 inches of water. A ramp for approach from 
shore to flight deck (of sufficient strength to handle ordi- 
nary passenger vehicles and mail truck traffic), will be 
part of the floating equipment. Units come in 10-foot by 
40-foot sections, 20 sections making a full-sized heliport. 
More sections can be added as helicopter size or traffic 
volume increases. 





REPUBLIC 


J.1.C. AND AN STANDARD TUBE ENDS 


Skilfully engineered 2, 3, and 4-way Plug 
Valves are built by Republic in 
brass and aluminum alloy, sizes 
4" to 1". Hydraulic Relief 
Valves opening at pressures 
up to 450 psi made in 

brass, aluminum alloy, 

steel, and stainless 

steel, sizes 44" to 4%". Pipe, 

AN or J.LC. tube ends, or 
combinations. 


Also manufacturers of high quality globe, 
needle, low and hy-pressure check valves, 
and special valves to specifications. 

Write for complete catalog and name of nearest 
distributor. 


Pro 
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reuer nus GLoee MEEDLE 
REPUBLIC MANUFACTURING CO. 
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Higher temperature insulation 
is lightweight 


Heat insulation product that withstands temperatures 
of 1800 F has been developed by Owens-Illinois Glass Co. 
New hydrous calcium silicate product is used primarily 
as covering for pipes and vessels. It has unique advantage 
of slightly expanding up to 1100 F. Completely immersed 
in a furnace at 1800 F, shrinkage is only about 1% percent. 
Kaylo-20 is light in weight (11 Ib/cu ft), and has endur- 


ing strength (150 lb/sq in. under compression). It is in- 
soluble in water. When dried, it regains its original ther- 
mal efficiency and strength without shrinking or warp- 
ing. Can be easily cut and sawed. Piping insulation is 
available in thicknesses and diameters for pipe sizes from 
\% to 39 inches. Blocks are made 36 inches long in stand- 
ard widths up to 18 inches, and up to 3 inches thick 


Package boiler saves 
twenty cents every hour 


Package boiler is saving an estimated 20 cents an hour 
— $1752 a year — for Hudson Hosiery Co. Better produc- 
tion also is being achieved since installation of the 200-hp 
York-Shipley “Steam-Pak” generator. Unit replaces a 
stoker-fired coal-burning water-tube boiler. It burns No 


6 fuel oil. The “Steam-Pak” was originally purchased for 
standby service, but has taken over the primary load and 
is in operation 24 hours a day, 7 days a week. Besides 
heating the building, it supplies process steam. Other ad- 
vantages gained are automatic operation, lower fuel and 
maintenance costs, and uniform steam pressure. 
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blower packing outlasts every _ 
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Thats J-M CUMPAC 236-— 
it's specially designed to withstand 
high temperatures and pressures 


saves time and trouble 


-..- reduces expensive 


soot blower repacking 


YOu MAY HAVE ALREADY discovered 
that traditional soot blower pack- 
ings cannot withstand the higher tem- 
peratures and pressures employed in 
boiler operation today. Now, Johns- 
Manville brings you a new packing 
specially developed for this service. 
Cumpac 236 won't harden or vul- 
canize and greatly outlasts all other 
packings of the conventional types. 


In plants where it has already been 
introduced, users report excellent re- 
sults. Soot blower repacking has been 
reduced to a substantial degree. 

How it is constructed: Cumpac 246 
resists high temperatures and pres- 
sures because it is specially made of 
high purity asbestos yarn braided over 
a plastic core of special heat-resistant 
composition and lubricated with mica. 


‘Now available 
at your local 
Johns-Manville 
Packing Distributor 


- 
vearr 


This material is formed into a com- 
bination of lip type and solid packing 
which provides low friction contact 
with the soot blower tube and seals 
the entire stuffing box. 

Your J-M Packing Distributor carries 
No. 236 Cumpac sets for all popular 
soot blowers. He also stocks other 


Johns-Manville Packings and Gas- 


kets. Ask him for the Cumpac 246 
folder, PK-100A, or write Johns- 
Manville, Box 60, N. Y. 16, N. Y. In 
Canada, Port Credit, Ontario. 


JM Johns-Manville PACKINGS & GASKETS 
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Air deaning equipment 


500-Improved electrostatic dust control 

“Dust and Fume Control,” 11l-page 
Bulletin G406, tells of the improvements 
and refinements that have been made in 
electrostatic precipitation since the first 
Cottrell precipitator was erected. Also in- 
cluded are background material and il- 
lustrations of the Multiclone mechanical 
dust collector, the CMP unit—a combina- 
tion Multiclone and Cottrell unit, the 
Dualaire dust collector, and the Holo- 
Flite processor. Western Preciprration 
Conp. 


502-Series on dust and fume collectors 

Exhaust fans for dust collecting and 
air handling are described in Catalog 
1002-6. Includes complete performance 
tables and test curves, Plans and eleva- 
tions of typical installations are shown. 
Separate additional bulletins contain de- 
scriptions, dimensions, capacities of Nor- 
blo bag type, hydraulic type, and cen- 
trifugal dust collectors, Tae NorTuern 
Brower Co 


503-Dust collection manual 

“The Collection and Recovery of In- 
dustrial Dusts,” 32-page Manual 101, dis- 
cusses various types of dust and tech- 
niques used in analysis, lists the factors 
which influence choice of equipment, and 
explains operation, Burt. Eneomerrrms 
Co., Ine. 


Air conditioning, , 

: ~ heating 

604-Roof ventilators move 10% more 
Dimensions, specifications, 


and per- 
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formance data on a complete line of 
roof ventilators that eliminate back flow 
of air and increase air delivery by 10 
percent are available in Catalog A~-112. 
Includes information and photographs of 
an efficient low-price roof ventilator and 
stack cap for simple, economical duct 
exhaust systems. Tue Hartzett Prore.ier 
Fan Company. 


Boilers and boiler accessories 


509-Bilowdown control chart 

Determination of the rate of boiler 
blowdown and selection of a correctly 
sized heat exchanger are made possible 
with use of simplified Chart JPC, based 
on total dissolved solids in boiler water. 
Also given are recommendations for se- 
lection of blowdown equipment in ac- 
cordance with normal operating condi- 
tions of the boiler installation. Henszey 
Co. 


510-Water-tube generator specs 
Completely packaged Water Tube Type 
D Superior Steam Generators in 17 sizes, 
with capacities from 8000 to 40,000 pounds 
of steam per hour, are described in detail 
in eight-page Catalog 5M-54. Superror 
Comsustion Inpustries, Inc. 


511-How to survey your steam needs 

Formulas behind all package steam 
generators and illustrations of how a 
package steam generator installation can 
raise steam capacity without extensive 
structural changes are presented in Book- 
let “Sales Steam 2-1.” An example shows 
how to make a professional survey of 
your own steam requirements. Complete 
records and two installation case his- 
tories are included. Twelve pages. Cycio- 
THERM Drvision, Nationar-US. Rapta- 
TOR CORPORATION 


512-Boiler charts and tables 

Design data on indoor and outdoor in- 
stallations of modern high-pressure, 
high-capacity steam generating units are 
presented in Bulletin S-55. Also includes 
charts and tables on the Springfield line 
of boilers and includes information on 
superheaters, economizers, air-heaters, 
steam temperature controls, and steam 
purifiers. Twelve pages. Sprincrretp Bor.- 
er Co 


513-Handbook on startup 

Handbook covers washing out new 
boiler, putting it in operation, handling 
in service, firing methods, and shutdown 
Includes big section of everyday «ngi- 


neering data. Forty-eight pages. Trrus- 
vite Iron Works Co. 


Compressed air supply 
515-Packaged heavy-duty compressors 

Heavy-duty compressors that are 
ready to run when received, save instal- 
lation time and expense, and require 
smaller foundations and floor space are 
described in Bulletin L-676-B1. The sav- 
ings to be made in installation costs and 
in operation and maintenance costs are 
discussed. Salient features are described 
with the aid of four-color drawings and 
photographs. Thirty-two pages, WorrTx- 
INGTON CORPORATION. 


Corrosion control 


516-Handy protective coating chart 

Tables of properties, application tech- 
niques, and industrial uses are offered in 
Catalog 2-55-3M. Twelve pages. Amer- 
coat CORPORATION. 


517-Meet the film-forming amines 

“Film Forming Corrosion Inhibitors 
Also Aid Heat Transfer,’’ four-page 
Technical Paper No. 129, contains refer- 
ences to protection afforded by filming 
amines and attendant reduction in main- 
tenance costs secured through protection 
against corrosion. W. H. & L. D. Berz 


Electrical distribution 


518-Outdoor service equipment guide 

Designed to make easier the selection 
of outdoor service equipment, 12-page 
Bulletin 2016 combines descriptive data 
on all available standard equipment— 
service entrance, receptacle type, dual 
control, three-phase units. HememMann 
Execrric Co 


519-Correct that low power factor 

Booklet 50B, 27 pages, describes the 
Unit-Cell Box Type Capacitors which of- 
fer easy-to-install, economical means of 
correcting low power factor for large or 
small power consumers. Spracue Exec- 
tric Co 


521-How to choose circuit breakers 

All essential information on the selec- 
tion and application of molded case and 
large air circuit breakers is presented in 
this Speedfax catalog. Application sec- 
tions make extensive use of charts and 
tables to explain selection of circuit 
breakers for motor circuits, bus duct, 
conductors, and transformer secondary 
applications. Also included are the latest 
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QUALITY 
CONTROL 


ANNIN pEVELOPED AND INTRODUCED: 


SPLIT BODY 


The Annin split-body design has 
given Industry new standards in 
control valve construction: 
lower body pressure loss, greatly 
reduced erosion, greater range- 
ability, longer life and reduced 
maintenance. 


cuT 
INVENTORY 


50% 


WITH 


NOVEMBER, 1955 


| 
| 
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DOMOTOR OPERATOR 


Out-performs all other pneuma- 
tic valve actuators. They are the 
highest speed, most powerful, 
and provide the best response 
characteristics. Long strokes as- 
sure that all size valves are truly 
hi-lift control valves 


¢ VALVES 


TEFLON SEAT SEAL 


The teflon seat seal for absolute 
tight closure, teflon guide bush 
ing to eliminate guide clearance, 
and teflon V-ring packing for 
reliable stuffing-box perform- 
ance were developed and intro 
duced by Annin 


DOOLSEAL 


Providing a new high in stuffin 
box practice, the Doolsesl. 
originally developed and intro 
duced by Annin, assures reliable 
seal for hard-to-handle or toxic 
chemicals without resorting to 
mechanical seals 


--.@nd many others! 


THE ANNIN COMPANY 


6570 East Telegraph Road 


Los Angeles 22, California 
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UNDER A BLANKET 





Your plant and equipment suffers . . . your 
community goodwill fades away. These problems 
can be solved. Prat-Daniel Collectors are 
designed for the control of industrial dusts 

and flyash. Multiple small diameter tubes 
provide powerful centrifugal forces, 

resulting in sustained high collection efficiency 
... even with ultra-fine dusts. 


Whether the problem is industrial dust 
or flyash, you are assured of satisfaction with 
P-D Collector Systems, engineered to meet 
your specific needs. 


Write for Reprint No. 102 titled, 
“What Type Collector?” 


DD 


Project Engineers 
THE THERMIX CORPORATION 
GREENWICH, CONN. 
(Offices in 38 Principal Cities) 
Canadian Affiliates; T. C. CHOWN, LTD., Montreal 25, Que. 
Designers ond Manvlacturers 


PRAT-DANIEL CORPORATION 


SOUTH NORWALK, CONN. 
POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, Air Preheaters, induced Draft Fans, Fen Stacks 
Circle 10! on READ-N-CIRCLE card for more data 
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prices, dimensions, and ordering instruc- 
tions—arranged and indexed to reduce 
reference time and eliminate errors. Six- 
ty pages. I-T-E Cmecurr Breaker Com- 
PANY 


Electrical utilization 


523-Automation through speed contro! 

Colored cross-sections and phantomed 
views show how pneumatic control has 
been designed into U. S. Varidrive mo- 
tors to increase and improve production 
output. Bulletin 1882 shows typical auto- 
matic control applications. Eight pages 
U. S. Execrricat Morors, Inc 


524-High-voltage motor control 

High-voltage starters with current- 
limiting Limitamp fuses offer coordinated 
control of squirrel-cage, synchronous, 
wound-rotor, and multispeed motors. 
Bulletin GEA-6331 shows simplified in- 
stallation, and reduced space require- 
ments. Twelve pages. GeneraL ELectric 
Company 


525-Rugged dc contactors and relays 

Heavy-duty dc contactors and contro! 
relays for heavy industry applications 
are described in Bulletin 14B8171A 
Available in ratings from 25 to 100 am- 
peres 600 volts maximum, the units fea- 
ture many interchangeable parts. Illus- 
trated with a color code chart. Eight 
pages. Atiis-CHALMEeRs MANUFACTURING 
Company, 


526-Control devices guide 

Photos, diagrams, and specifications for 
key switches, impulsing devices, switch- 
board lamps, and other control devices 
are given in 28-page Bulletin 4018-D 
Automatic Execrric Co 


527-Heat with electricity 

Industrial electric heating applications 
and methods are described in 32-page 
Booklet, “101 Ways to Apply Electric 
Heat.” Illustrated case histories show ex- 
perience-tested ways to apply metal- 
sheathed Chromalox electric heating units 
in industrial jobs. Eowrm L. Wrecanp Co 


Engines: diesel, gas, steam 
528-Heavy-duty diesel engines 
Information on the lubrication, cooling, 
and fuel injection systems of Type S and 
SS heavy duty diesel engines is presented 
in Bulletin 10,040. It includes details 
about engine housing design, full floating 
aluminum bearings, large diameter 
crankshaft, gear-driven auxiliaries, spec- 
ifications, and engineering data. [lhustra- 
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tions of the engine and component parts 
are included. Incersot.-Ranp. 


529-Diesel rating chart 

DR Diesel Engines, as used in munici- 
pal power plants, water works, sewage 
treatment plants, and other industrial 
applications, are shown in eight-page 
Bulletin S-500-B52B. Rating chart gives 
information on 5, 6, 7, and 8 cylinder en- 
gines from 550 to 2200 hp. Worruincton 
Corp. 


Fuels and firing equipment 
§30-Firing equipment selection chart 

Package steam generators in sizes 
10,000 to 46,000 pounds steam per hour 
are described in Bulletin PG-55-3. Chart 
is included with capacities, dimensions, 
construction features, accessories, sec- 
tional drawings, and installation, photo- 
graphs. Sixteen pages. Foster WHEELER 
CORPORATION. 


§31-Industrial heating handbook 

New handbook provides plant engi- 
neers with basic concepts of industrial 
heat processing and heat control. Pruned 
of technical language, the handbook goes 
from a discussion of heat-to-fuel cost 
comparisons to design elements. Com- 
mon formulas used in calculating heat 
and oven requirements are included. 
Bulletin 555 is a refresher course in pro 
cess heating, and is a must for all plant 
engineers. Twenty pages. Micnican Oven 
ComPany. 


532-New combustion sampling 

The full story of a newly developed 
sampling system for continuous trouble- 
free sampling and oxygen measurement 
of combustion processes is told in Bulle- 
tin 703. The equipment described is de- 
signed for steam generating plants, ro- 
tary kilns and driers, open hearth fur- 
naces, and tanks. Arnotp O. Becxman Co., 
Ine, 





FREE COPIES 


For free copies of these hand- 
books, bulletins, and catalogs jyst 
circle the key numbers on the 
READ-N-CIRCLE card on page 83. 





Heat exchangers 


533-Heat exchange equipment specs 
This 16-page bulletin gives all perti- 
nent specification data for hot water stor- 
age heaters, instantaneous and converter 
heat exchangers, instantaneous and con- 
verter water heaters, and fuel oil heaters 
Parrerson-Ketizy Co., Inc. 


534-Heat exchanger operation 
Air-flow diagram in two-page Data 
Sheet 124 graphically shows operation of 
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NEW WAY TO 


REDUCE STEAM GUDtD 


AND INCREASE PRODUCTION 


CJ Here is a new steam trap that 
meets all operating conditions! 

The Strong Hydro-Flex Steam 
Trap performs efficiently under light 
loads yet gives the same high 
standard of performance under 
heavy flow, also greater discharge 
capacity when needed. 

We guarantee your steam system 
will improve with Hydro-Flex 
Outstanding plus-features include: a 
dual fulcrum arrangement that 
snaps the valve wide open to give 
unrestricted condensate flow, all 
Stainless steel working parts includ- 
ing one piece deep-drawn stainless 
steel bucket. The rugged con- 
struction features of Hydro-Flex 
provide long service life with 
minimum maintenance. 

Your local Strong distributor will 
give you complete information or 
write us for Bulletin No. SS-40. 





STRONG 


en ce mone TT NL a3) 
pean AU grued 


Se 
STEAM TRAPS 
HORIZONTAL TYPE SERIES 
Hydro-Flex traps with hori 


high 
effuiency 
under all 
condensote 
loods 


Available from over 200 in- 
zontal inlet have the same dustrial distributors in the 
features as bottom inlet United States, Canada and 
types. Foreign Countries 


arecustom sized 
for job de 
mands. Bolted 
body permits 
non-threaded 


3types available 
for wide range 
application 
to meet pressure 
and capacity re 
quirements 


STRONG STRAINERS 
seats and wide Offer maximum protec 
selection of seat tion from dirt, scale or 
sizes sediment. Available in 
semi steel! cast steel and 
bronze 


PRESSURE REGULATING VALVES BLOW. DOWN VALVES 
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“After 15 Years the 
Cushions Were Worn’ 


Flexible Couplings 


Up to fifteen years maintenance- 
free service is not unusual with 
Lovejoy lubrication-free flexible 
couplings. 


Performance like this is practical 
proof of these soundly engineered 
features: 


SIMPLE, RUGGED CONSTRUCTION 


Fewer parts. No intricate mech- 
anisms, Nothing to lubricate. 


LOAD TRANSMITTED BY 
CUSHION COMPRESSION 


No wear on the metal jaws. 


DOUBLE-LIFE CUSHIONS 


One half of the cushions act as 
idlers —except on reversible loads. 
A quick interchange providesa new 
set of cushions. This can be done 
without dismantling the coupling. 


Illustration 
at right shows 
a Lovejoy 
Type CF 
flange- 
mounted 
coupling. 
Rated at 160 
hp., 800 rpm., this space saver 
connects drive shaft between 
diesel power unit and generator. 


You can get Lovejoy 
nce for your 
application. 
Let us know your re- 
quirements or request Sy ' 
complete-line catalog. (ehErRs,’ 
W2\KE 


LOVEJOY FLEXIBLE COUPLING CO 


4043 W. LAKE STREET + CHICAGO 44, ILLINOIS 
Mirs. of Flexible Couplings. Variable Speed 
Pulleys and Transmissions, Motor Bases and 

Unwersal Joints. 
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the Aero Heat Exchanger for water, oil, 
or compressed air cooling. How the unit 
saves cooling water, piping, pumping, and 
equipment costs is explained. NIacara 
Brower Co, 


Instruments and controls 
535-Mercury-less flow meters 

Choice of several mercury-less trans- 
mitters is offered with these electronic 
flow meters, described in Bulletin 55- 
1074-222. They are suitable for measure- 
ment of differential pressures, liquid lev- 
el, fluid, gas, air or steam flow, tempera- 
tures, and pressures. Combination of 
flows or flow and level can be recorded 
on the same chart. Tae Hays Corporation. 


538-Liquid-level control data 

Bulletin-1 discusses the factors to be 
considered in selecting a _ liquid-level 
control, It includes controls in types and 
sizes for handling practically any liquid, 
at any pressure and any temperature 
Eight pages. Macnerrot, Inc 


Lubrication 


539-Oil seal manual 

Quick reference manual covers selec- 
tion, application, and installation of clip- 
per oil seals. Descriptions cover the latest 
seal designs, including extruded and 
molded oil slingers and end face seals 
Essential data is in tabular form. Im- 
portant points are well illustrated. 
Twenty-eight pages. Jouns-MANvILLE. 


540-Diesel lubrication revised 

Written for everyone interested in the 
lubrication of diesels, “Lubrication of 
Diesel Engines,” has been revised as 
Technical Bulletin B-1, 48 pages. It dis- 
cusses diesel principles and design, types 
of engines in use, operating cycles, acces- 
sories and choice of lubricants, Sun On 
Co. 


541-Do's and don'ts for bearings 

A helpful list of “do’s” and “don'ts” to 
prolong bearing life appears in Bulletin 
506, Also included is information on the 
storage and handling of lubricants. Four 
pages. New York anp New Jersey Lv- 
BRICANT Co 


Maintenance items 


543-How to paint properly 

This profusely illustrated Bulletin 
GET-677F includes a discussion of prop- 
er painting methods, preparation of paint, 
number of coats required, and includes a 


. + Starts on page 74 


discussion of repainting subway trans- 
formers. Eight pages. Generat Exectric 
COMPANY. 


544-Repair leaks with cement 

Text and illustration in this 48-page 
handbook present repair methods for 
leaks in pipes, boilers, radiators, con- 
crete, cinderblocks, and sheet and plate 
metal. Directory describes 12 repair ce- 
ments and jobs they will do. Smoorn-On 
Mrc. Co. 


545-Get up to date on welding 

Things You should know about West- 
Ing-Arc, newest of all MIG welding proc- 
esses are told in Bulletin B-6525. Physi- 
cal properties of the welds, cost, and what 
this process can do for you are discussed 
Eight pages. Westincnouse Evectric 
Corp. 


Materials handling (bulk) 


546-Pneumatic vibrators stop clogs 

Factual and photographic information 
on the uses of pneumatic vibrators is in- 
cluded in Catalog 109. Equipment is for 
use with continuous line pressures from 
25 to 100 psig, and on bins containing 
from one to several hundred tons. Six- 
teen pages. THe CLEVELAND VIARaTorR 
COMPANY. 


547-Storage capacity tables 

Concrete stave storage bins are dis- 
cussed in this technical brochure. It con- 
tains tables of cubic foot weights of flow- 
able materials, capacities, description of 
wall construction, test data, and other 
relevant engineering data with many 
photographs and line drawings. Twenty- 
nine pages. Tue Nerr & Fry Co 


548-Rugged trolley conveyors 

Rugged yet simply designed ball bear- 
ing trolleys that are engineered to assure 
rolling contact with the track at all times 
are described in Bullein 2536. The steel 
wheels have treads that are machined 
and hardened for maximum life. Also 
included are specification and applica- 
tion data and a list of commonly used at- 
tachments. Twenty pages. Linx-Bet 
Company. 


549-Conveyor belt slide rule kit 

Two slide rules that cut the time re- 
quired for designing a conveyor belt in- 
stallation from three hours to ten min- 
utes are now available. They are part of 
a conveyor belt construction kit. One 
is a horsepower calculator. The other is a 
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carcass selector. They incorporate the en- 
gineering data contained in a 40-page 
conveyor belting notebook. Unrrep 
States Russer Company. 


Mechanical power transmission 
550-How fo select flexible couplings 

Complete chart for easy selection of 
flexible couplings is contained in Bulle- 
tin 4100. Dimension drawings are shown 
with information applicable to more than 
90 percent of all vertical or horizontal 
applications. Twenty-eight pages. Tue 
FaLK CORPORATION. 


551-Adjustable speed principles 

Principles of operation and use of Dy- 
namatic Eddy-Current adjustable speed 
equipment is described in 16-page Bulle- 
tin GB-2. Typical torque and load curves 
are given. Dynamartic Div., Eaton Mrs. 
Corp 


553-New gear manual is a must 
Illustrations, diagrams, definitions, ta- 
bles, charts, and explanations regarding 
all types of gears are offered in Manual 
G655. For the first time, a simplified 
method of calculating horsepower ratings 


Piping, tubing, and hose 
556-Stainless steel weld data card 

Engineers interested in the use of stian- 
less tubular products will want this new 
data card that gives stress rupture prop- 
erties at high-temperatures of chromium- 
nickel stainless steel weld deposits. Re- 
sults of an extensive study. Tue Bascocx 
& Witcox Company, 





FREE COPIES 


For free copies of these hand- 
books, bulletins, and catalogs just 
circle the key numbers on the 
READ-N-CIRCLE card on page 83. 





557-Data on pipe fabrications 

Specifications for all sizes of pipe from 
Y to 24 inches in diameter are presented 
in 16-page Catalog 575C. Tables give data 
and descriptions of standard, extra 
strong, and double extra heavy pipe, spi- 
ralweld pipe, large OD pipe, line pipe, 
electric-weld tubing, welding fittings and 
flanges, oil well casing, and water well 
casing. Facilities for fabricating pipe for 
structural uses also are discussed, L. B 
Foster Co 


the three principal methods used in 
cleaning lines: chemical, pipe line pig, 
and jet moles. Case histories from indus- 
try demonstrate where the various 
methods should be used. Dowet., Inc 


. J 

Pumping equipment 
559-How to figure pump heads 

How to determine total head against 
which pump must operate is only one of 
the valuable sections in 12-page Bulletin 
53-1000 on the Bilton pump, a general 
purpose pump suitable for medium and 
low head service. Byron Jackson Co 


560-Opposed impeller pump balance 

How opposed impellers balance 
thrust is covered in 12-page 
1502. Sizes from 2 to 4 in., with 2 to 8 
stages, are presented for capacities to 
1000 gpm, pressures to 1200 psig, and 
temperatures as high as 350 F. DeLavat 
Stream Tursine Co 


axial 
Brochure 


561-How to use package feeders 

Proportionmg pumps and 
chemical feeding units are described in 
this four-page folder. With liquid ends 
available for about 85 percent of all 


pac kage 


chemical 


pumping requirements, the 
pump is designed for use 
trolled capacity of 
How the 
to the 


of all types of gearing is presented. This 
free manual is a must for all plant en- 
gineers. Seventy-six pages. PHILADELPHIA 
Gear Works. 


= 
pick HOT WATER HEATERS 


ENGINEERED FOR SERVICE 


where 
fluid is 
feeding unit can be 
piping of your plant 


a con- 


558-How to remove piping deposits 
“A Solution to the Problem of Deposits 
in Piping Systems,” four-pages, describes 


necessary 
connected 
and to the 





yy 
INSTANTANEOUS [Gar al vw Le 


yor 


Industries everywhere ore replocing ovtmoded 
woter heoters with Pick Instantaneous Water 
Heoters. Here ore the reasons: 


Water Is Heated Instantly. Entirely automatic, 
Pick Heoters operate by steam injection to heat 
the water in ao flash to exact temperature desired 
ond in volume required. 


Fuel Savings Are Substantial. Steam injection 

heating is the most efficient method known, There's 

no woste becouse woter is heated only os used 
. never stored ond ollowed to cool. 


No Storage Tonks Required. Compoct design of 
Pick Heoters permits out-of-the-woy instollation 
in corners, on walls of overheod. Soves volvoble 
floor spoce. 


Exact Tempercture Control. Pick heoters con be 
operated ct low or high loods with minimum 
temperature fluctvotion. And it's done quietly. 

Maintenance Cost Is Low. Pick Heoters con be 


cleoned in o motter of minutes — worn ports 
easily replaced. 


Installation Is Inexpensive. 
connections ore required. 


Only ordinory pipe 








Write for booklet on how PICK HEATERS cut costs of Hot Woter — No Obligation. Write 1P-455 


PICK MANUFACTURING CO. e WEST BEND, WIS. 
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PURIFIES WATER 
BY REMOVING 
DISSOLVED SOLIDS 


The most reliable method of purifying water 
containing dissolved solids such as calcium 
carbonate, magnesium sulphate, sodium 
chloride, silica, or many other common con- 
taminants, is ILLCO-WAY ionXchange 
(also known as de-ionization). Many adap- 
tations of the basic methods are available 
including the new mixed-bed de-ionizers 
which produce water described by one user 
as of “fantastic purity” 


PRACTICAL EQUIPMENT 
MADE BY “ILLCO-WAY” 


Illinois Water Treatment Company has 
pioneered in the design and manufacture of 
practical equipmentforionXchange processes 
ever since the first year that the de-ionization 
idea came out of the laboratories. A wealth 
of experience has been accumulated so that 
“ILLCO-WAY" is today recognized as the 
leader in the development of commercially 
successful installations. 


ADAPTED FOR PURIFYING 
RADIOACTIVE WASTES 


With the rapid expansion of the field of 
nuclear science, various needs have de- 
veloped for ionXchange, particularly in the 
purification of wastes contaminated by 
radioactivity. ILLCO-WAY equipment has 
been designed and built for this and other 
purposes in several plants employing atomic 
energy. For further information on the uses of 
ILLCO-WAY ionX change, write... 





| WLINOIS WATER TREATMENT CO. 


840 CEDAR ST. 
ROCKFORD, 
HLLINOTS 


WEW YORK OFFICE: 141 E. 44TH ST, NEW YORK 17, ft. ¥. 


| CANADIAN DIST. PUMPS & SOFTENERS, 110. LONDON, ONT. | 
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electrical control equipment is explained. 
Brrp-Arcuer Co. 


Refractories and insulation 


562-Refractory concrete manual 

“Refractory Concrete Manual,’’ 16 
pages, covers basic information on rec- 
ommended practice for mixing and plac- 
ing refractory concrete. Lumnite Div., 
Untversat Atias Cement Co. 


563-How to select refractory 

“Boiler Refractories,” 20-page Bulletin 
R-36, has been designed to provide op- 
erators of stationary and marine boilers 
with an authoritative guide for selecting 
the most efficient and economical refrac- 
ories for their boilers. Bascock & Wn- 
cox Co., Rerractorires Drv. 





FREE COPIES 


For free copies of these hand- 
books, bulletins, and catalogs just 
circle the key numbers on the 
READ-N-CIRCLE card on page 83. 





Traps, strainers, and separators 
565-Steam trap handbook 

Catalog 68G, 31 pages, describes and il- 
lustrates complete line of steam traps, 
strainers, regulating and reducing valves, 
separators, and vacuum and lifting traps. 
Srronc, Cartiste & Hammonp Company. 


566-Stop clogging steam equipment 

Prevent rust, scale, and dirt from clog- 
ging steam equipment with use of Yar- 
way fine-screen strainers, Bulletin S-204 
gives prices, rates, dimensions, and woven 
screen data. Six pages. YARNALL-WarINc 
Co. 


Valves and regulators 
568-Simple valve index 

Valve users can easily obtain data on 
valves for a wide variety of applications 
by using the simplified cross index in 27- 
page Catalog 105. The most widely used 
cast and forged steel Edward globe and 
angle stop, non-return, check, gate, hy- 
draulic, relief, mudline, flow-off, instru- 
ment valves, and strainers are included 
Epwarp Vatves, Inc. 


570-Control vaive reference book 
Three basic types of single-seated dia- 

phragm control valves are discussed in 

15-page Bulletin 5304. Cutaway views 


and charts with complete specification 
data make this a good reference book 
Leste Co. 


Vibration and noise control 
571-Silence with snubbers 

Explosion resistant snubbers, known 
as the BEC, BES, and BEO lines, for 
commercial, standard, and optimum si- 
lencing respectively, are described in 
eight-page Bulletin 252. Each type is 
shown in an elevation drawing accom- 
panied by photos of typical installations 
in industry. Burcess-Mannine Co. 


Water supply and treatment 


572-Meet spray-atomizing deaerators 
Spray-atomizing type units are shown 
in cross-section in four-page Booklet 400 
Function, design and operation, construc- 
tion, outstanding features, and uses are 
discussed. American Water Sorrener Co 


573-Water treatment explained 

“Water Conditioning—One Source for 
Every Need,” 19-page Bulletin 611B, pre- 
sents the wide range of products avail- 
able from this company and explains how 
each type solves particular problems 
Exemy Rerinire Div., Ei:ctn Sorrener 
Corp. 


574-Pocket size water testing kit 

Water hardness can now be measured 
to the nearest 0.2 grain per gallon in an 
on-the-spot test that takes only one min- 
ute, Three-ounce kit consists of a glass 
vial and a bottle of reagent, is contained 
in a white plastic box that easily fits the 
pocket. Complete details of the Zeo-Kit 
are given in Bulletin 7RES5. Catcon, Inc 


576-Recirculation treatment chart 

A method for protection of cooling wa- 
ter equipment and recirculating water 
systems is presented in Bulletin 68. In- 
cludes handy check chart to help indicate 
if your system would benefit from this 
treatment, and explains how it works 
Four pages. Nationa ALuMINATE Corp 


577-How to supply your own water 

Methods of abstracting water from the 
ground or by infiltration through per- 
meable beds of rivers or other bodies of 
water are discussed in 20-page bulletin. 
Performance charts for this company’s 
collector are supplemented with cross- 
sectional drawings and cutaways. Ran- 
wey Mernop Warer Suppties, Inc. 


579-Supplementary water treatment 

“No. 40 Series Supplementary Treat- 
ments,” three-page Booklet 28X8226, dis- 
cusses supplementary treatments for 
boiler makeup water such as treatments 
for softening traces of hardness, disper- 
sives for conditioning of sludge, oxygen 
scavengers, and anti-foam agents. ALLIs- 
Cuatmers Manvuracturtinc Co. 
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are-RELIABLE md ECONOMICAL 20 -oferare 


5 $q. Ft. of heating surface per developed H. P. 
Fully automatic controls 
All piping and wiring at the factory 
Ease of installation 


Two-drum boiler — all tubes Full length internal steam Monolithic refractory gas 
terminate in drums. No baffle and outlet steam baffles. No. warping. No 
headers, no handholes. purifier insure dry steam. leakage. 

















Removable bolted panel 
type casing gives access to 
tube banks. 





Tangent tube furnace walls 
keep heat absorption rate 
to a desirable low figure. 





Windbox and burner fronts 
are hinged for furnace 
access and inspection. 


Thick block insulation pro- 
tected by refractory lining; 
holds heat loss toa minimum. 


ie 
' 


Panel board is an integral Entire Keystone is mounted Both drums have large 
partof the steam generator on a rigid structural base manholes for easy access 
—all interwired and extended to form the rear to internals. 
mounted before shipment. fan platform. 


EVERY ERIE CITY KEYSTONE 1S FACTORY FIRE-TESTED 


ERIE. wow, ERIE CITY IRON WORKS: £2. 22. 


iT 
5 Yeo we® STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS + PULVERIZERS 
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at the Power Show... . look at 


UPERIOR 


STEAM GENERATORS 


and See the difference 








| "© HERE’S WHAT TO LOOK FOR: 


Look ... at Superior’s 4-pass fire-tube design . . . ample heating 
surfaces with a minimum of 5 sq. ft. per b.h.p. 
POWER SHOW Look... at Superior’s built-in multiple induced-draft fans... 


NOV. 14th through NOV. 18th drawing evenly across the entire tube area, and elimi- 
1955 nating the need for an expensive chimney. 


7 = . Look ... at Superior’s Rotary Burner with its own fan supplying 

F Tye Tt TCT Th] primary air... fully automatic with oil or gas, or both 
... change from either fuel to the other quickly, without 
dismantling equipment or interrupting steam supply. 

Look... at Superior's safety features ...induced draft which 
prevents the escape of combustion gases into the boiler 
room .. . fool-proof combustion gas pressure-relief port 
... constant gas pilot throughout gas firing periods... 


dual purging of all gas passages, both before and 
after firing. 





om (Ty Look ... at the overall picture ...a complete packaged steam 
J at Gh 2 aa) die ieee plant. One purchase shipped completely assembled 
— PI after factory test to assure dependable operation at a 
WABASH AVENUE guaranteed thermal efficiency of more than 80%. 
CHICAGO COLISEUM Look ... at Superior’s catalog for the complete story. If you're 
CHICAGO, ILL. not going to the show, write for Catalog 702. 








for performance you can BA NK on 





BEANO 


SUPERIOR COMBUSTION INDUSTRIES INC. STEAM GENERATORS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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Use a READ-N-CIRCLE card 
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bulletins, literature for your data file. 
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. «+ to advertised products READ-N-CIRCLE Card for FREE information 


Your name— Title 
Air cleaning equipment Company name 


Capacity dust collection pee 
meg a 17 and circle number 100 Company addr 
Tue Nortuern Brower Company. Con- Ci 7 State 
stant dust collection at full rated capacity ly cone 

is guaranteed by Norblo. Bulletin 164- 


4 gives details of performance. Please give company name above. If you wish delivery of free information at home, also fill in below. 




















Bianketed by dust? Home address 

Read 76 and circle number 101 

Prat-Dante. Corporation. Industrial — lone State 

dusts and fly ash can be controlled with 

engineered P-D Collector Systems. Re- 101 

print No. 102 tells how. 126 128 
151 
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Air conditioning, heating and 
ventilating 


Ventilate for health and safety 

Read page 71 and circle number 102 
Corpus Encrnerrinc Co. Blue Ribbon 
ventilators give you maximum protection 
in exhausting fumes and in delivering 
fresh air. Send coupon for information 
and assistance. 
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Boilers and boiler accessories 


For reliable, economical 
Read 81 and circle number 103 
Ear Crry Inow Works, Ev Keystone 
Boiler is fire-tested and ready for easy 
installation—backed by Erie City’s 115 
years of sound engineering leadership. 


Control your boiler water 
Read page 24 and circle number 104 
Henszey Company. Continuous blow- 


down unit controls boiler water concen- 
tration automatically without heat loss. 
Write Dept. A 11 for Free Blowdown 
Chart. 


Fast hot water at low cost 

Read page 91 and circle number 143 

Tue Jounson Corporation. Live steam 
under full pressure is the secret of the 
Johnson “Instant” Heater. Result—faster, 
more efficient heat transfer. 





FIRST CLASS 
PERMIT No. 19 
(Sec, 34.9, P.L.&R.) 
ST. JOSEPH, MICH. 

















BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 








4¢ POSTAGE WILL BE PAID BY 


INDUSTRY & POWER 


COMMERCIAL BANK BLDG. 


ST. JOSEPH, MICH. 





FIRST CLASS 
PERMIT No. 19 
(Sec, 34.9, P.L.&R.) 
ST. JOSEPH, MICH. 

















BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 








4¢ POSTAGE WILL BE PAID BY 


INDUSTRY & POWER 


COMMERCIAL BANK BLDG. 


ST. JOSEPH, MICH. 


Gauge your liquids 

Read page 94 and circle number 105 

Tue Liquwomerer Corp. For gauging liq- 
uids of all kinds, One-hundred percent 
automatic. Underwriters’ Laboratories 
approved. Write for complete details. 


Hot water fast 

Read page 79 and circle number 106 

Pick Manuracturtnc Co. Pick instan- 
taneous hot water heaters are engineer- 
ed for service. Write for booklet on how 
Pick heaters cut cost of hot water 


Superior steam solution 

Read page 82 and circle number 107 
Superior Comsustion Invustries, Inc. De- 
pendability and economy are built into 
Superior steam generators. Send for Cat- 
alog 502, which gives the answer to se- 
lecting a new boiler. 


Package boiler companion 

Read page 34 and circle number 108 

YarnaLtt-Wartnc Company. All good 

package boilers are better when equip- 

= with Yarway Seatless Blow-off 
alves. 


Air handling equipment 


Air at work 

Read page 69 and circle number 109 
Aviis-CHatmers. Get constant efficiency 
and dependable air supply with Ro-Flo 
compressors. Rotary design cuts mainte- 
nance. Available in ratings from 250 to 
1800 cfm. 


Coming events 


Power Show is the place to go 

Read pages 16-88-99 & circle number 111 
A..is-CHatmers. Head for booths num- 
bered 198 and 217 for a look at the latest 
in A-C equipment to be shown at the 
Power Show, Chicago, November 13-18 


Corrosion control 


Guard your equipment 

Read page 20 and circle number 112 
Suzox, Inc. For positive protection of 
surfaces subject to corrosion and rust, 
apply Subox by brush, spray, or by flow 
coating. 


Electrical distribution 


Save those motors 

Read pages 22-23 and circle number 113 
BussMann Mrc. Co. Fusetron fuses offer 
10-point protection against burnout of 
motors, coils, transformers, and solenoids. 
Require no maintenance or recalibration. 
Blowing time charts shown in free bulle- 
tin FIS. 


Circuit breaker values 

Read page 63 and circle number 114 
I-T-E Crcurr Breaker Company, Small 
Air Circuit Breaker Division, I-T-E 
molded case extras: enclosed terminals, 
external adjustment, greater terminal 
clearance, and plug-in mounting. Com- 
— line is described in Speedfax Cata- 
og. 


For complete electrical service 
Read pages 28-29 and circle number 115 
I-T-E Crrcurr Breaker Company, Swrrcu- 





handy guide 





cEAR Div. Complete substations can be 
bought from I-T-E, or you can buy indi- 
vidual elements. Write for data. 


Stabilize your voltage 
ag 61 and circle number 116 
Tue Superior Exvectric Company. Don’t 
let varying voltage trouble upset your 
eae operations, Stabiline Automatic 
oltage Regulator assures equipment op- 
eration at proper ratings. d coupon 
for Bulletin S351. 


Electric generation 


Economy in power on 

Read pages 14-15 and circle number 117 
Avwiis-CHaLmers. Today, industry turns 
to A-C for modern steam turbine gen- 
eration, The popular WA series is avail- 
able in 2000 to 16,500 kw ratings. Bulle- 
tin 03B-7654 describes advantages. 


Electrical utilization 


Complete heat application service 
Read page 90 and circle number 118 
Epwin L. Wiecanp Co. Your Chromalox 
Electric Heating Spee will analyze 
your heating application and follow 
through on recommendations. Send cou- 
pon for handbook and details. 


Fuels and firing equipment 


Fuels do make a difference 

Read page 97 and circle number 119 
CHESAPEAKE AND Onto Ramway. There's 
a lot more to buying coal than consider- 
ing the cost per ton. Want to solve your 
particular fuel requirements? Chesa- 
peake and Ohio will be glad to help. 


Complete burner requirements 

Read 96 and circle number 120 

THe Enctneer Company. Enco burners 
for oil, gas, or tar, offer complete flexi- 
— all plant requirements. Bulletin 


Instruments and controls 


Stainless steel gauge 

99 and circle number 122 
Ernst Water Cotumn & Gace Co. For 
high-pressure gage , order from 
Ernst. Made in a variety of lengths and 
diameters. Send for catalog. 


Electronic metering 

Read page 19 and circle number 123 
Hays Corporation. Here’s a new Flow 
Meter featuring the latest engineering 
developments in controls. 


Fabrications to specifications 

Read 65 and circle number 110 
Kmx & Brum Manvuracturine Co. Fab- 
rication of control panels and electrical 
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enclosures is a K & B specialty. Send 
specifications or write for “Sheet Metal 
Assemblies.” 


Lubrication 


Free frozen ports 

Read 91 and circle number 124 
Kano Lass. Aerokroil sprays on—loosens 
those frozen bolts and bearings like 
magic. Can be ordered by mail. 


Save on oll maintenance 

Read page 3 and circle number 121 

Tae Hiwrargp Corr. Hilco maintenance 
equipment means complete oil purifica 
tion. Send for new catalog and describe 
your purification needs. 


Pressure system lubricant 

Read 96 and circle number 125 
New York & New Jersey Lusricant Com- 
pany. Prolong the life of your equipment 
with Non-Fluid Oil. Send for free sam- 
ple and bulletin. 


Resists engine wear 

Read page 67 and circle number 126 
Srnccam Rerininc Company. Gascon Oils 
can save ya money by assuring longer 
engine life, lower operating costs, and 
higher productivity. Write for further 
information. 


Long life turbine oil 

Read page 102 and circle number 127 
Tue Texas Co. Want maximum efficiency 
from your turbines and power plant aux- 
iliaries? Texaco Regal Oils will meet the 
most stringent requirements. Write for 
lubrication engineering help. 


Maintenance items 


New tube cutter 
Read page 21 and circle number 128 
Armetoot Manuracrurinc Company. New 
push-type tool cuts internal tubes easily, 
uickly. Air or electric motor operated. 
scriptive literature upon request. 


Fasteners to fit the job 

Read page 8 and circle number 129 
Erte Bott & Nut Co. When it's time for 
a specialist in bolts and studs, send for 
Erie. Forty years’ experience in high- 
quality, precision work. 


Instant concrete patch 

Read page 100 and circle number 130 
Fiexrocx Company. Repair broken fac 
tory floors without tie up. This tough 
concrete patch sets instantly! Mail cou 
pon for free booklet. 


Seve on rails 

Read page 16 and circle number 131 

L. B. Foster Co. Use Foster relayers to 
install and maintain rails. Send for cat- 
alogs to help you save on rails. 


. . + Starts on page 83 


Sect blower mr: 

Read page 73 and circle number 132 
Jouns-Manvitte. JM Cumpac 236 is spe- 
cially designed to withstand high tem- 
peratures and pressures. Reduces ex- 
pensive repacking. Write for folder PK- 
100A 


Foolproof torque 

Read page 6 and circle number 133 
Proto Toots. N+ need to check dials or 
clicks on this torque wrench. It releases 
automatically at preset torque. 


Emergency repairs 

Read page 93 and circle number 134 
SmoornH-On Manuracturtnc COMPANY 
Quick, low-cost emergency repairs possi- 
ble with Smooth-On. Applies easily, 
hardens quickly, makes a tight durable 
seal, Free 48-page repair handbook 


Mechanical Power transmission 


Solve your drive problems 

Read page 27 and circle number 135 
EATON Rlaseracvenne Company, Dywna- 
matic Division. Low-cost stepless ad- 
justable speed from an ac power source 
is available with Dynamatic fractional hp 
Adjusto-Spede drive 


Maintenance-free service 

Read page 78 and circle number 136 
Lovesoy Fiexim ce Courtine Co. Up to 15 
years service without maintenance is not 
unusual with Lovejoy lubrication-free 
flexible couplings 


More V-belt life 

Read page 33 and circle number 137 
Rayeestos-Manuattan, Inc. The Condor 
Whipcord Belt is designed to last longer 
and to give you more use per dollar 


Dependability in pumps 

Read page 89 and circle number 138 
DeLavat Steam Tursine Company. Years 
of research and design assure positive 
performance of DeLaval boiler feed 
pumps. Bulletin 1506 describes and il- 
lustrates significant features 


Economical water pumping 

Read page 7 and circle number 139 
Worruincton Corporation, Vertical Tur- 
bine Purap Division. More and more in- 
dustrial plants are turning to Worthing- 
ton vertica] turbine pumps as the most 
economical means of supplying water 


Refractories and insulation 


Mew refractory handbook 

Read 31 and circle number 140 
Tue Bascock & Wucox Co., Refractories 
Division. Here is a digest of refractory 
information which is a must for every 
plant. Send for Bulletin R36 
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handy guide 





Maintenance follow-through 

peed ouee 13 and circle number 141 

Tae Bicetow-Lirtax Corporation, B-L 
believes in service. Permanent records 
are kept of every industrial furnace en- 
closure installed, Rush repairs are han- 
dled quickly, efficiently. See your B-L 
engineer for details. 


Traps, strainers, and separators 


Increase output—decrease input 

Read page 2 and circle number 142 
AxmstTronc Macuine Works. Not perpet- 
ual motion, but efficient steam trapping 
is the Armstrong solution to the formula 
above. Steam trap handbook shows how. 


Reduce cost of trapping 

Read page 77 and circle number 144 
Stronc, Cartiste anp Hammonp Company. 
The new Strong Hydro-Flex is guaran- 
teed to improve your steam system. 
Complete information in Bulletin SS-40. 


Valves and regulators 


Valve leadership 

Read page 75 and circle number 145 
ANNIN MPANY. Engineering develop- 
ment is an Annin strong point. Valve 
features introduced by Annin are now 
standard in the field. 


. +» starts on page 83 


Fast, tight closures 
Read 


25 and circle number 146 
Tue Cuapman Vatve Mrc. Co. Tilting 
Disc Check Valve is desi, for fast, 
tight, quiet operation. Full data on 
complete line in Catalog 30-A. 


Controllers maintain peak output 

Read page 87 and circle number 147 
Leste Co. Floatless Level Control Pi- 

lots regulate liquid level to maintain 

peek output. Saves maintenance, too. 
ulletin 1 


Hold your temperature 

Read page 94 and circle sumber 148 
Tue Powers Recutator Co. Control that 
temperature! Durable bellows gives 50 
percent more power than majority of 
regulators. Write for Bulletin 329. 


Quality vaives 

Read page 72 and circle number 149 
Rerustic Manuracrurtnc Co. Complete 
line of plug, globe, needle, and check 
valves is available at Republic. Send for 
catalog. 


No reducing valve needed 
Read 101 and circle number 150 
Srence Encineerinc Company, Inc. 


For 
real economy 


in temperature control, 


Spence offers a temperature regulator 
that eliminates need of a reducing valve. 
For details of design features and engi- 
neering, write for Bulletin T5#. 


Water supply and treatment 


Meet Mr. "Betz" 

Read page 11 and circle number 151 
W.H.& 4 D. Betz. The Betz Sales Engi- 
neer is trained to assist you. Let him ex- 
plain the Betz completely integrated wa- 
ter conditioning service. 


Complete water conditioning 

Read page 9 and circle number 152 
Cocurane Corporation. This complete 
service provides a single responsibility 
for continuous satisfactory operation. See 
Cochrane at the Chicago Power Show, 
November 14-18, at booth 197. 


Demineralizers built 

Read page 86 and circle number 153 
Huncerrorp & Terry, Inc. A complete line 
of water conditioning systems is avail- 
able from H&T. All sizes, all capacities, 
manual or automatic. Send for bulletin. 


Reliable water purification 

Read page 80 ard circle number 154 
Intrwors Water Treatment Co. Fantas- 
tic purity is the description given to wa- 
ter purified by the Illco-Way lIon- 
Xchange. Write for further information. 


Economical water supply 

Read e 95 and circle number 155 
Ranney Metuop Water Suppuies, Inc. In- 
filtration has proved to be an efficient 
economical method of collecting huge 
volumes of pure water. Write for details. 





ee 


Highest quality, attractive 
Hundreds of units in service. 


prices, 





Weite tar details. 


18,000 GPH H&T UN-A-BED 
DEMINERALIZER PLANT 


. ++ @ typical H&T installation 
Since 1943, we've been building demineralizer plants, All 
sizes, all capacities — manual or automatic available. 


fully guaranteed. 


Also @ complete line of other water conditioning systems. 


. HUNGERFORD & TERRY, INC 














next month in 


INDUSTRY & POWER... . 


the nature of 
corrosion in steam plants 


Sharpen your perspective on corrosion by reading 
this article, which offers a comprehensive view of an 
everyday problem—a problem so recurrent that the 
daily battles with it often obscure the total picture. 
For the oldtimer, this article will help put the 
total subject into total focus. For everyone, this 
article will help evaluate the total corrosion prob- 


lem in steam plants. Watch for it in 


the December issue of 
INDUSTRY & POWER 
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Here’s the pilot with 
the sense to save dollars 


a 


| 
' 


EXTRACTION TYPE FEEDWATER HEATER DRAIN CONTROL 
This Leslie liquid level controller is installed in heater 
drain service in a Midwest utility station. You will 
also find Leslie liquid level controllers in condenser hot 
well service, de-aereating heater installations and 
boiler level control. 
Leslie Floatless Level Control Pilots sense changes in 
liquid level that will help you maintain peak output. 
You save maintenance dollars, too — forget trouble- 
some floats and cages (there aren't any) 
With low resolution sensitivity (.1 of an inch change 
in level creates response), you are assured of smooth, 
throttling action and a closely held level 
There are Leslie Pressure Control and Temperature 
Leslie Type LA-2 Pilots with the sense to save dollars in pressure and 
Level Control Pilot temperature control stations, too. Your Leslie Engin- 
eer, listed under “Valves or Regulators” in your classi- 
fied directory, will be glad to help you. 


Send for Bulletin 5303 on Leslie Control Pilots 


REGULATORS AND CONTROLLERS 


LESLIE CO., 263 GRANT AVENUE, LYNDHURST, NEW JERSEY 


* 6679 


CONTROLLED QUALITY MEANS QUALITY CONTROLS 
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names make news 





American Society of Mechanical En- 
qineers has designated seven men to be- 
come Honorary Members — the highest 
rank of membership in ASME: Joseph 
Bradley Armitage (vice president in 
charge of engineering, Kearney & Treck- 
er Corporation); Jemes H. Deolittie 
(vice president, Shell Oil Company); 
Samuel Broadus Earle (Dean of Engi- 
neering, Clemson College); Simes Thurs- 
ton Hoyt (Castle & Cooke, Ltd., consult- 
ing engineers); Carl George Arthur Ros- 
en (Caterpillar Tractor Co.); Philip Sporn 
(president, American Gas & Electric 
Company); Clyde Eimer Williams (pres- 
ident, Battelle Memorial Institute) . 


Minneapolis-Honeywell Regulator 
Company has appointed C. Lb. Peterson 
as vice president and general manager of 
the Brown Instruments Division. 


Exide Industrial Division, The Electric 
Storage Battery Company, has appointed 
Stenley M. Brown manager of its Phila- 
delphia plant. 


Johns-Manville Corporation announces 
several personnel promotions. John A. 


GOl" 


by felale Or alt 





just so you re there 
75th ANNIVERSARY 


POWER SHOW 


CHICAGO COLISEUM 
NOVEMBER 14-18 


g 
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ey slelas 


198 & 217 


A-4873A 


ALLIS-CHALMERS 
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- ++ personalities from industry & power 


O'Brien has been named head of the In- 
dustrial Products Division. Don Lb. Hin- 
mon will head the new J-M Industrial 
Insulations Division. Francis J. Wakem 
becomes general manager of the Packings 
and Friction Materials Division. Robert 
F. Orth becomes general manager of 
the Pipe Division. 


Handley Buttner 


iron Fireman Manufacturing Co. has 
named R. K, Handley as director of man- 
ufacturing for all its plants in the United 
States and Canada, 


LeRoi Division of Westinghouse Air 
Brake Company has selected H. J. Buttner 
as manager of engineering. He holds a 
Master’s Degree from Purdue University 
where he was a Professor of Automotive 
Engineering for six years before joining 
Le Roi. 


Copeland Refrigeration Corporation 
has named Glennon J. Doyle vice presi- 
dent in charge of operations. Doyle has 
been active in the refrigeration industry 
since 1931. 


The Baldwin-Lima-Hamilton Corp. an- 
nounces executive appointments. Robert 
B. Murray, Jr. former undersecretary of 
Commerce, is promoted to vice president 
and member of the board. James M. 
White is now vice president in charge 
of manufacturing, and Col. John R&R. 
Martin becomes vice president in charge 
of Electronics and Instrumentation Op- 
erations. 


Alco Products, Inc. has named Douwgles 
8. Fraser manager of its Cincinnati plant, 
recently acquired from the Central Pipe 
Fabricating & Supply Company. 


Foster D. Snell Inc. announces new 
associates, Miss Muriel E. Warner joins 
the staff as consultant for special prob- 
lems. Welter A. OBilz, Salvatore J. 


Graziano, and Richard J. Davidson join 
the Product Evaluation Department. Mrs. 
Adrienne Newhouse becomes a member 
of the Food Department. 


Jones & Laughlin Steel Corporation 
announces the retirement of E. K. (Gene) 
Miller after 44 years’ service in the steel 
industry. He will remain active in the 
industry as a consultant. 


Waukesha Tool Compony announces 
the appointment of Allen W. Salzman as 
chief engineer. He is a recognized au- 
thority on bearing design and application. 


Burroughs Corporation announces re- 
organization and promotions. Du Rey 
Stromback becomes manager of engi- 
neering. Byron A. Runde becomes chief 
product engineer. Charles Geisheck be- 
comes chief product improvement en- 
gineer. 


Proctor 


Enterprise Engine and Machinery Co. 
announces the appointment of Rear Ad- 
miral John G. Johns. USN (Ret.), as 
manater of its Washington, D. C. en- 
gineering office. 


Simplex Valve & Meter Company has 
elected George N. Proctor, vice presi- 
dent of the Permutit Company, as a 
member of the board. 


American Viscose Corporation has 
named Joseph F. Coffey to head the 
newly-created Commercial Development 
Section. 


Franklin Institute of the State of Penn- 
sylvania has named Dr. Claude E. Shan- 
non recipient of their Stuart Ballantine 
Medal. This well-known author, mathe- 
matician, and inventor is a member of 
the technical staff of the Bell Telephone 
Laboratories. The Institute has also 
awarded the Edward Longstreth Medal 
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What makes 
a barrel-type 
boiler feed pump 


stay in 
service? 


Here are some of the design features that assure dependability 


Today’s modern multi-stage centrifugal pumps for boiler 
feed service are the result of years of research and design. 
To provide efficient service plus dependability, De Laval 
has incorporated these important features in its barrel- 
type pump. 

Double Volute Diaphragms 


Double volute diaphragms provide for radial hydraulic 
balance and assure a continuous rising head characteris- 
tic from the design point to shut-off. RESULT—Higher 
efficiencies are maintained over a wider range of operation 
than are generally obtained with other forms of velocity 
pressure conversion. 


Individual Diaphragm Bolting 


Elimination of rabbet fits and gaskets permits straight 
metal-to-metal contact of adjacent lapped faces of the dia- 
phragms which are individually bolted together to main- 
tain tight joints and ease of assembly. RESULT—Positive 
assurance against inner case leakage, complete elimination 
of misalignment causes and a minimum of distortion from 
sudden temperature changes. 


Positive Sealing Between Suction 

and Discharge Chamber 

Inner assembly is held at the inner high pressure joint at 
the suction end of the barrel, against a flexitallic gasket, 
with through bolts. The joint between the suction and dis- 
charge chambers is made tight during assembly—remains 
tight whether pump is operating or idle. RESULT—No 
possibility of leakage or gasket loosening due to changes 
of force on the inner joint. 


Bare Shaft 
Bare shaft construction with split ring-shrink fit method 


of impeller mounting permits a scalloped shaft design and 
eliminates the need for spacer sleeves between impellers. 
RESULT 


impeller and elimination of spacer sleeves 


Better hydraulic conditions at the eye of the 
the greatest 
cause of shaft warpage. 

Wearing Rings 

Diaphragms and impellers have renewable wearing rings 
Impeller rings are threaded on the impeller hubs against 
rotation, and diaphragm rings are held by a breech lock 
fit in the diaphragms. RESULT 


renewal of original clearances without major part renewal 


Construction permus 


or modification, Labyrinth type diaphragm ring results in 
minimum leakage over a longer period of time than with 
close clearance flat rings. 


IMO Oil Pump 
A De Laval IMO pump designed for high speed operation 


is direct-connected to the outboard end of the barrel pump 
shaft, and is sized to lubricate both pump and driver bear- 
ings. RESULT 
ment IMO pumps, assures positive lubrication and elimi- 
nates the need of extra shaft length and mechanical com- 


plications required by gear drive lube oil pumps. 


BULLETIN CONTAINS HELPFUL DATA 


This De Laval bulletin on the 


Vuiet, pulsation free, positive displace 


barrel-type boiler feed pump covers 
all major design points .. . has 
cross-section cut-away illustration 
for easy reference. Write on your 
business letterhead for your copy 
of Bulletin 1506 to De Laval Steam 
Turbine Company, %5; Nottingham 
Way, Trenton 2, New Jersey. 
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TO BETTER | 
PRODUCTION HEAT 











your heating plens and problems. You'll be 
given “case histories” of ful cath 
similar to your own. 








the details of your application with the Chromalox 
Heating Specialist. Tell him what you want to 
accomplish in the way of results. 





and controls needed for your applicotion. You'll 
be more than pleased with the time, money and 
material saving results you'll get with Chromalox 
Electric Heat! 


SEND FOR 


ind addres 


10| WAYS 


of Chrome 


HANDBOOK 


ng yo 
a 4691 


i i 
1 EDWIN L. WIEGAND CO,, industrial Division |! 
1 7520 Thomas Bivd., Pittsburgh 8, Pa . ' 
1] Send me 101 Ways to Apply Electric | 
j__, Heat handbook. ' 
;C) Hove @ Chromatox Heating Specialist coll | 
iNome.... 1 

i 


{COMPONY. «ss eeeveees PPYTTTTTT Tite very 


ELECTRIC HEAT 
FOR MODERN INDUSTRY 
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names make news 





to Richerd Y. Case, assistant manager 


and chief engineer, United States Rub- 
ber Company. 


Rockwell Manufacturing Company has 
appointed Thomas P. Wall as general 
manager of Rockwell Manufacturing 
Company of Canada, Ltd. He succeeds 
W. W. Brydges, who recently retired 
from this subsidiary. 


Graden Glover 


Goodyear Tire and Rubber Company 
has selected J, C. Graden to manage its 
technical service and design of Indus- 
trial Products. He will be located at the 
Goodyear-Oxo factory near Mexico City. 


Simplex Vaive & Meter Company has 
appointed Wayne W. Giover as assistant 
secretary of the company, in addition to 
his duties as chief engineer. Glover came 
to Simplex in June 1924 as blueprint boy, 
and became chief engineer in July 1942. 


Kuhimen Electric Company elected 
George R. Fiuehr to the company presi 
dency. H. E. Greenwa!t was named ex 
ecutive vice president and general man- 
ager. 


Topp industries, Inc. has announced 
the appointment of Harold D. Roebuck to 
the position of cemptroller. 


Stenderd Engineers Society has hon- 
ored Senotor Ralph E. Fienders of Ver- 
mont with an honorary fellowship in SES 
in recognition of his outstanding contri- 
butiens in gevernment and industry. 


Society of Automotive Engineers, inc. 
has nominated D. Grant Mick'e as re- 
cipient ef the 1955 SAE Beecroft Award. 
He has a national reputation in the 
traffic engineering field. 


Jones & Laughlin Steel Corporation 
has named Phillip Hermena as super- 


- + + Starts on page 88 


visor of its new Applied Mathematics 
Section. He has held positions in teaching 
and consulting work prior to his associa- 
tion with Jones & Laughlin. 


Detroit Edison Company announces re- 
tirements. Elmer J. Manuel retires after 
nearly 40 years of service with the com- 
pany. Joha A. Laegrou, assistant treasurer, 
retires after 48 years of service with the 
company. 


Iinfilee Inc. appointed John G. Walters 
as sales representative for Georgia, North 
Carolina, and South Carolina. He has 
served industry for mamy years as a 
consultant on waste disposal. 


Netional Bureau of Standards an- 
nounces the appointment of Dr. Semuel 
Zerfoss as chief of the Refractories Sec- 
tion following the retirement of R. A. 
Heindi. Dr. Zerfoss is a well-known 
authority in the field of ceramics and 
refractories. 


Westinghouse Electric Corporation 
has named Romus Soucek as manager of 
defense products for the West Coast. 


Campbell Williams 


Acheson Colloids Company has ap- 
pointed Erwin J. Campbell as supervisor 
of Process Research, Research and De- 
velopment Department. 


wooPpe 





Corporation has 
elected Lawrence F. Wiliams president. 
James E. Brown was elected to serve as 
secretary of the company. 


General Electric Company prometes 
Howerd D. Kert to product planning 
specialist, and Alten J. O'Neil to market- 
ing research specialist— both for the 
Distribution Assemblies Department. 
Robert W. Sulliven is appointed senior 
metals processing engineer. 
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coming events 





. . » for industry & power 


' ASME Annual Meeting 


Second International Auto- 
mation Exposition and Ex- 
hibition 

Exposition of Power and 
Mechanical Engineering 


Air Conditioning and Re- 
frigeration Exposition. 


AIChE Nuclear Con- 
gress & Atomic Exposition 


1956 


AIEE Winter General 
Meeting 


ASME Spring Meeting 


ASME Instruments and 
Regulators Conference 


ASME Oil, Gas, and 
Power Conference 


Congress Hotel 
Chicago 

Navy Pier 
Chicago 


Coliseum 
Chicago 
Statler Hotel 
Detroit 


Auditerium 
Atlantic City 


Municipal Auditorium 
Cleveland 


Hotel Statler 
New York 


Multnomah Hotel 
Portland 


Princeton Univ. 
Princeton, N. J. 


Jung Hotel 
New Orleans 


AIEE Southwest Dis- 
trict Meeting 


Dallas 





next month in 
INDUSTRY & POWER.... 


new era coming 
in fluorescent lighting 


High-frequency power for fluorescent lighting prom- 
ises more steady illumination, lighter-weight com- 
ponents, more lumen output per lamp, and lower 
overall cost. Read about the installation already 
completed that is proving the merit ef high-fre- 
quency fluorescent I'ghting for the large indoor ex- 
panses typical of industrial plants. All the details 
will be told by the engineers who are pioneering 


this new era. 


watch for the December issue of 
INDUSTRY & POWER 





Same formula as famous Kroil 
that has pleased 14,000 indus- 


parts, bushings, bearings, bolts, 
screws, pipe, etc., “anything 
from an embalmer's needle to a 
bulidozer,”” one customer said. 
“Like an extra employee,” said 
another. “Turned rust into mush, 
put $50,000 equipment back to 
work.” 


You too can get these results. 


Try Aerokroil at our risk. Send 4 Ge = > 


$2 cash, and we'll pay postage. 


KANO LABS. Nesnite 11, tem. 


- 


rie 
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STEAMLINED’ 


to heat water fa: 


srtam «6, HOT ware 


In the Johnson Heater, 
water to be 
routed first inside, then 
outside, a blanket of live 
steam. Ic's full pressure 
steam, too; up to 150 Ibs., 
or 250 Ibs. in heavy duty 
types, no reducers are 
needed. The result: faster, 
more efficient heat trans- 
fer for a unit of its size. 
No wonder industry has 
found so many applica- 
tions for the Johnson “In- 
stant” Heater, in heatin 
water and process liquids 
of various types. 


- 
St, at low cost 


weatTeo wartte 


heated isf 


Sizes for all needs; write for literature 





807 Wood St., Three Rivers, Mich. 


QAte Johnson Corporation 
<4" /. 
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spot news 





@ New concept for engineering 


The Manhattan District project of World War II de- 
veloped a concept that will shortly sweep through all en- 
gineering in all industry, according to R. S. Stevenson, 
president of Allis-Chalmers Manufacturing Co. He 
pointed out, “For the first time in the history of the 
world, on such a massive scale, we went into mass pro- 
duction before the prototype had ever been built. Our 
scientists and engineers were sure, two billion dollars 
were appgopriated, and they proved they were right. 


“This gives the engineers and scientists following be- 


hind them a whole new area in which to work. It means 
that we can apply sound calculations and expert labora- 
tory techniques to shortcut some of our old methods, 
which we called testing but which were nothing but 
trial and error. 

“This concept is now being applied to almost every 
phase of atomic energy development—full-scale atomic 
energy power plants are now being designed and will be 
built without a prototype or pilot plant ever having been 
in operation. .. . It is my conviction that it will shortly 
sweep through all engineering in all industry.” 


® Solar power on the way 


Solar power may be closer than you think—at least 
1000 scientists, engineers, educators, and industrialists are 
sufficiently conscious of its future to attend the World 
Symposium on Applied Solar Energy now being held in 
Phoenix and Tucson, Arizona. Professor V. A. Baum, the 
first Russian physical scientist to visit this country since 
World War II, is expected to be among more than 80 for- 
eign scientists who will participate—all of them major 
contributors in the field. 


® Lubrication gets recognition 


Council of the ASME approved the application of “Lu- 
brication Activity” for division status at its September 
meeting. The new Lubrication Division will start to func- 
tion at the annual meeting of the Society, November 13 
to 18. Dr. D. F. Wilcock, of the General Electric Com- 
pany, becomes chairman of the new division’s Executive 
Committee, Division's objectives are to promote the art 
and science of mechanical engineering in lubrication, to 
foster research and development, to publish reliable data 
pertaining to lubrication, and to encourage the inter- 
change of ideas among engineers and technologists. 


@ Fuel efficiency growth — 
what of the future? 


As every engineer knows, it has been taking less fuel 
year after year to produce a given amount of electricity 
or energy in other forms. Efficiency increase in boilers, 
generators, and electric transmission facilities has been 
phenomenal. The electric utility industry has shown a 
rise of 4.3 percent so far this year compared to last. N. B. 
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. » » about industry & power 


Guyol, noted economist connected with the United Na- 
tions staff, has observed that the rate of growth of com- 
mercial sources of energy has been 3.25 percent per year 
since 1860. He stated, however, that this production 
curve naturally understates the rise in requirements— 
particularly during recent years—because of the effi- 
ciency factor. He forecasts that the future growth of 
energy requirements (excepting war or depression) will 
take place at a rate of between four and six percent per 
year. Since the efficiency of fuel use is likely to increase 
as well, an annual growth in fuel production of 3.5 per- 
cent per year will be required. 


@ Industry grows and grows 


In the 12 months ended July 31, the electric utili- 
ties increased their installed capacity by 11.8 million kw, 
or 12.2 percent—bringing the total to 108.8 million kw. . . . 
The chemical industry wil! record a 20-percent increase 
in volume for 1955 as compared to last year. . . . Looking 
ahead, steel company executives expect that from three 
to four million tons of new capacity will be added each 
year, mainly through modernizing and expanding existing 
plants. . . . Automobile production may reach 7.2 mil- 
lion units this year as against factory sales of 5.6 million 
units last year... . (All these figures have been released 
through Appalachian Coals, Inc.) 


@ New materials for industry 


A patent application has been filed by US Steel on a 
new grade of stainless steel that contains little or no nick- 
el. Studies, aimed at conserving nickel, showed that by 
the proper adjustment of the chemical composition of 
steels—particularly with regard to chromium and man- 
ganese contents—sound ingots can be made with a nitro- 
gen content of more than double the old limit. This dis- 
covery opened the door to an entirely unexplored area 
for a reduction in the use of nickel. A new grade of aus- 
tenitic stainless steel has been developed with special 
fields of application.... Aluminum Company of Amer- 
ica is the first major aluminum producer to offer a com- 
plete line of sparkling, color-anodized aluminum sheet, 
tube, extruded shapes, and fasteners. . . . National Tube 
Division of US Steel has introduced polyvinyl chloride 
plastic pipe for nationwide distribution. PVC is known 
as the “stainless” of plastics. The pipe is lightweight (20 
feet of 2-inch standard PVC pipe weighs less than 13 
pounds). It has excellent chemical resistance to attack 
by acids, alkalies, aleohois, and most chemicals. 


@ Industry defense course 

The first Federal Civil Defense Administration Staff 
College Course for Industry Defense is scheduled to be 
given at the Federal Civil Defense Headquarters, Battle 
Creek, Michigan, beginning November 28. The five-day 
course will include general orientation in all aspects of 
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Civil Defense planning, organization and operation with 
special detailed instruction in methods and techniques of 
preparing for self-help in industrial plants and other large 
facilities. All parts of the Government-wide Industry 
Civil Defense Program will be presented. The course is 
designed to meet the needs of defense coordinators and 
protection personnel in industrial plants, industrial safety 
directors, government contractors, emergency and dis- 
aster coordinators, state and city industry defense co- 
ordinators, and others who have the responsibility for 
directing industry defense programs and conducting Civil 
Defense training in plants and other large facilities. 


® Separate ratings for your breakers 


New, separate, 480-volt ac interrupting ratings for Gen- 
eral Electric molded-case circuit breakers have been an- 
nounced by the company. For F, J, K, and L frame 
sizes, the new 480-volt ac interrupting ratings are 15,000 
amperes, 20,000 amperes, 25,000 amperes, and 35,000 am- 
peres respectively. Until now, the only 480-volt ac inter- 
rupting ratings available for these circuit breakers have 
been the same as those published for 600 volts. Since ap- 
proximately 90 percent of industrial applications for 
molded-case circuit breakers are on circuits of 480 volts 
and below, the new 480-volt ac interrupting ratings make 
possible substantial savings for panelboard and switch- 
board users. 


@ New power station will burn fluid coke 


Fluid coke will fuel the three boilers at the Delaware 
Power and Light Company’s 50,000-kw steam generating 
and electric power station just south of Wilmington. Each 
boiler will be capable of producing 500,000 pounds of 
steam per hour at 1250 psi and 950 F. The new power 
station is being built to meet the needs of the 130,000- 
barrel-per-day refinery which Tide Water Associated 
Oil Company is building on an adjacent 4500-acre site. 
Fluid coke will be produced by the refinery’s 42,000- 
barrel-per-day fluid coking unit. 


@ More new plants opening 


O. C. Keckley Company has just moved into a new 
plant at Skokie, Illinois, which combines general offices 
and manufacturing facilities for steam and liquid control 
equipment....Mycalex Corporation of America has just 
started production in a new plant at Caldwell Township, 
New Jersey. This is the first plant ever designed solely 
for the production of synthetic mica. . . . Westinghouse 
Electric Corporation’s huge new watthour meter plant in 
Raleigh, North Carolina has been officially dedicated. 
When full production is reached, it is expected that about 
2500 people will be employed. The plant houses over 
500,000 square feet of manufacturing space under a 13- 
acre roof. Two-thirds of the building is air conditioned. 


@ Companies continue combining 


Electro Refractories & Abrasives Corp. has purchased a 
large interest in Spar-Mica Corp. of Montreal, Canada 
as a diversification move into the field of ceramic and 
other nonmetallic minerals. . . . Barry Controls Incorpo- 
rated has acquired the Insco Company, manufacturers of 
electro-mechanical instruments and controls... . U. S. 
Industries, Inc. has acquired the assets of Garrett Oil 
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QUICK, LOW COST 
EMERGENCY 


When you just bave to get a boiler, 
or machine or plumbing system 
back in working condition fast, 
Smooth-On Iron Cement saves the 
day ... and saves you many dollars, 
too. It makes the repair quickly. 
Tides you over until the permanent 
job can be done. 





Reinforced Crack Repairs SMOOTH-ON 
in boilers, water tanks, etc., can be 

made with Smooth-On No. 1 Iron 

Cement, as shown, Smooth-On is 

forced into the crack and a patch 

plate is then applied over the area 

with straps held in place by machine 

screws. As Smooth-On hardens 

it expands against the patch, making 

a tight, durable seal. 








Emergency Pipe Joint. The same expansion 
principle applies here. Put the pipe ends into a 
section sawed from a larger pipe and pack tightly 
with Smooth-On. 


SMOOTH-ON 


Broken Parts. A broken casting can be 
repaired temporarily, as illustrated. You make a 
Smooth-On “sandwich” by bolting on a patch plate 
at top and bottom. 


These are just a few of the many 
emergency repairs possible with 
Smooth-On. Better keep a can 
on hand! Others are described 
in the free Smooth-On Repair 
Handbook. Ask your supply 


house for a copy or write us. =. , 


SMOOTH-ON MANUFACTURING COMPANY 
. 19, 570 Communipew Avenue, Jersey City 4, . J. 


SMOOTH-ON 
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Hold That TEMPERATURE 


atthe Right point 
with a 


POWERS 


No. ll 
Self -Operating 
REGULATOR 


Simplest, Reliable Control 
mode for water heoters, in- 
dustrie! processes, heat ex- 


gers, alr comp *. 





BETTER CONTROL 
FEATURES 
Powers bellows has 
50% more power 
than used in major- 
ity of regulators. 
Durable 2-ply bel- 
lows outlast ordi- 
nary single-ply type. Valve stem lubricator with silicone 
grease aids easy movement of highly polished stainless 
steel valve stem and reduces drying out of packing. 
Better control results from Powers power- 
ful bellows and minimum of valve stem 
friction. Write for Bulletin 329. (e388) 


THE POWERS REGULATOR CO. 


Skokie, tll., © Offices in 60 Cities + See Your Phone Book 
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spot news 





- + + starts on page 92 


Tools, Inc. . . . Koppers Company, Inc. has purchased all 
assets of Turner & Haws Engineering Co., Inc., makers of 
filters for cleaning industrial air or gas. . . . Ladish Co. 
has purchased two adjacent Los Angeles plants, CBS 
Steel and Forge Co. and General Pacific Corp. The plants 
will operate as the Ladish Pacific Division, Ladish Co. 


®@ New outdoor insulation uses organic 
materials 


General Electric’s Instrument Department has discov- 
ered a way to fortify organic compounds against high- 
voltage electrical discharges—a long-sought goal in the 
search for better insulation materials. HY-BUTE/60 in- 
corporates a chemical mechanism, built into a butyl rub- 
ber, which prevents the formation of free carbon. This in 
turn prevents formation of a carbon track and the con- 
sequent failure that occurs if organic components of the 
insulation break down. Use of the insulation on such 
items as instrument transformers eliminates oil-filled 
metal casings, porcelain bushings, and gaskets. This vir- 
tually eliminates maintenance and susceptibility to me- 
chanical damage. The insulation has proved superior to 
porcelain under severe test conditions. Experiments in- 
dicate the process is equally effective with phenolics, 
resins, and other materials now used in electrical ap- 
paratus, 


® Giant circuit breakers use less oil 


Fifteen 330-kv, 25-million-kva power circuit breakers 
are now installed at the Kyger Creek Plant of the Ohio 
Valley Electric Corporation. The giant breakers were 
built by Westinghouse Electric Corporation. All have the 
“watch-case” design that requires only about 50 percent 
of the oil volume of a cylindrical tank with the same 
electrical clearances. Breakers have a continuous current 
rating of 1600 amperes, will interrupt in 3 cycles, and 
reclose in 15. They are approximately 28 feet high from 
foundation to bushing tip, 9 feet wide, and weigh 183,000 
pounds when filled with oil. The plant is one of two 
new generating stations built to supply power to the new 
AEC installations near Portsmouth, Ohio. 


® More plant expansions on the way 


National Gypsum Company is building a new manufac- 
turing plant in Burlington, New Jersey for production of 
wall-board, lath, sheathing, plaster, and land plaster... . 
General Electric Company will build a $5 million plant at 
Lynchburg, Virginia as a new home for the company’s 
Rectifier Department. . . . Union Metal Manufacturing 
Co. has already started on a $1 million expansion pro- 
gram involving buildings and equipment for the manu- 
facture of steel tubes and aluminum pole products. . 
Owens-Corning Fiberglas Corporation is going to build a 
new plant chiefly for manufacture of Fiberglas insula- 
tions, noise control products, and other building materials. 
New plant will be built on a 120-acre site on the New 
Jersey Turnpike, just southeast of Camden. 


INDUSTRY & POWER 





good books 
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Readers wanting to obtain copies of these books may 
order through Inpustry & Power. Send check covering 
cost and we will forward your orders to the publishers. 


Principles & Practice of Electrical Engineering, 
Seventh Edition, by Alexander Gray; revised by G. A. 
Wallace; McGraw-Hill Book Company; 598 pages; $12.50. 


Here is a book that is ideal for engineers who specialize 
in other fields, but who need a basic knowledge of electri- 
cal engineering. It will also be useful to electrical engi- 
neers who want to brush up on basic material. 

Subject matter includes a brief review of basic electrical 
physics, descriptions ‘and explanations of the operation of 
electrical equipment, and a section on thermionic tubes 
and photoelectric cells. All in all, the book is quite com- 
prehensive when considered as a text. 

The typography is attractive and illustrations are both 
modern and clear. There are no advanced mathematics 
here — just a sound refresher course that will not make 
itself a chore. 


Diesel Engineering Handbook, Ninth Edition, edited 
by A. B. Newell; Diesel Publications, Inc.; 798 pages; 
$8.50. 


This is a comprehensive and fairly up-to-date work on 
diesel engine design, maintenance, and operation. It could 
well serve as a basic reference guide for the beginner or 
expert, but each chapter covers too many subjects for the 
book to be regarded as the last word. 

Some 900 diesel topics are covered including fuel injec- 
tion systems, cooling systems, fuel oil, frame and cylinder 
maintenance, pistons and rings, crankshafts and bearings, 
valves, valve gearing and cylinder heads, supercharging, 
lubrication, and starting systems. Data on over 1100 makes 
and models are included in a well-organized table. 

The book is well bound and has modern typography. 
This reviewer, at least, would have been better pleased if 
several of the illustrative diagrams had been larger. On 
the other hand, the photographs are good. This should 
prove to be a worthwhile reference book for anyone inter- 
ested in diesel engineering. 


Techniques of Plant Maintenance and Engineer- 
ina, 1955; 1955 Plant Maintenance Show, Inc.; 218 pages; 
$7.50. 


This volume comprises the proceedings of the technical 
sessions held concurrently with the Sixth National Plant 
Maintenance and Engineering Show in Chicago last Jan- 
uary. It contains transcripts of papers, discussions, and 
roundtable sessions. Among the topics covered are the 
relationship of maintenance to management, contro] and 
organization of maintenance, work measurements and 
standards for maintenance, planning and scheduling, and 
managing the maintenance organization. This book is the 
next best thing to attending the sessions themselves. Be- 
tween the covers of this book is a wealth of experience re- 
ported from many plants, experience that should be valu- 
able to anyone with responsibilities in the maintenance of 
industrial plants. 
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ipping our fingers 
in the Ohio! 


208.8 MILLION GALLONS 


Here is more proof 
that the RANNEY METHOD is the 
most effective, economical means of 


collecting huge volumes of naturally 
filtered, non-turbid water. 


43 collectors, representing 9 
chemical plants, 2 distilleries, 2 Ord- 
nance Plants, 1 Steel Company, and 
3 Municipal Water Supplies, are now 
producing an abundant water supply 
by infiltration. Results here, as in so 
many areas, are highly satisfactory. 


Take advantage of this low- 
cost insurance against water shortage 
problems, without the expense of 
filter plants and treat- 
ment stations. 


() 


Water Supplies inc 
PP 


Supply Engineers ond 
B41 Alton 


Columbus 


PER DAY 











1) 
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NON-FLUID OIL 





Keeps down maintenance cost. 


for pressure systems. 


Springfield, Mass. @ Detroit, Mich 





Non -Fluid Oil 
Keeps Pressure Systems Open! 


NON-FPLUID OIL is outstanding for pressure systems because it will 
not choke up lubrication. NON-FLUID OIL contains no residual mat- 
ter to clog fittings, it does not dry out like ordinary greases, and will not 
separate under pressure. Lubricates dependably until entirely used up. 


All these plus values make NON-FLUID OIL the preferred lubricant 


Write for free testing sample, without obligation, and see NON-FLUID 
OIL in action. Useful Bulletin will also be sent. 


NEW YORK & NEW JERSEY LUBRICANT COMPANY 


292 Madison Ave., New York 17, N. Y. 


WAREHOUSES: Birmingham, Ala . 
Charlotte, N.C. @ Greensboro, N.C. @ Greenville, $.C. @ Chicago, Iii 
@ St. Louis, Mo 
Also represented in other principal cities 


a Works: Newark, N. J. 


Atlanta, Ga Columbia, Ge 


@ Providence, &. | 








NON-FLUID OL is not the 


§ a specific 











Mechanical Atomizing 
1 TO 1000 GALLONS 
PER HOUR 


Designed for operation with either gas, 
oil or both with natural or forced draft. 
They can be depended on for maximum 
combustion efficiency. 

ENCO Interchangeable Oil-Burners can 
be changed instantly to operate by 
either steam or mechanical pressure 
atomizing over a wide capacity range. 


ENCO Oil Atomizers are applied to 


various types of standard pulverized- 
coal and gas-burner units cold starting 
or for full load operation when coal or 
gas is not available, or when oil is the 
more economical fuel. 

Send for Bulletin OB-53 describing 
ENCO Gas and Oil Burners, also com- 
plete Pumping and Heating Units. 


sc mt 


THE ENGINEER COMPANY, 75 West Street, New York 6,N. Y. 
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with this heater than with conventional 
straight-tube heaters because the two 
elements are mounted parallel. Made in 
standard voltages and wattages. Gio- 
Quartz Exvecrric Heater Co., Inc. 


713-Sandblast inside pipes, too 
Sandblasting tool for cleaning pipe and 
tube both inside and outside uses whirl 
ing sand or other abrasive substance un 
der great pressure. Tool is passed through 


the pipe and does not need to be rotated. 
Available in four sizes for cleaning % 
through 12-inch pipe. J. C. Fennetty Co 





FREE INFORMATION 


For detailed free information on 
these products just circle the hey 
numbers on the READ-N-CIRCLE 
card on page 83. 





714-Quick setting aluminum putty 

Aluminum putty is as easy to use as 
modeling clay and will not run or sag. 
It consists of about 80 percent aluminum 
and 20 percent plastic. Devcon F has ex 
cellent adherence to aluminum, steel, 


bronze, brass, and cast iron. Bonds to a 
flat surface and can be machined to a 
feather edge. After two hours hardening 
(or a few minutes if heat is used), it can 
be drilled, tapped, or machined. Once 
hardened, it will withstand sledge ham 


(more new products on page 99) 


INDUSTRY & POWER 





Our coal bills are lower 
than they used to be. 
Are we getting 
cheaper coal? 





No. The coal may be higher priced, but it 
just costs less. 


Man, you’ve gone crazy! 
Telling me high-priced 
coal costs less. 





That’s exactly what I mean. This coal has 
less moisture and less ash. That leaves more 
usable coal in every ton. It burns better in our 
type of boiler. Add it up, and we're getting the 
same amount of steam with a lot less coal. 


How did you find out 
about this coal? 





I asked the Chesapeake and Ohio coal people 
to recommend a coal that would give less smoke. 
The coal they suggested not only burns prac 
tically smokelessly, but as you see for yourself, 
it costs leas. I used to buy coal strictly on price, 
but I know better now. Picking the right coal 
for any particular set of conditions is a job for 
an expert. 


There's a lot more to buying cool 
hon ihe cot perton Wry nto Chesapeake and Ohio Railway 
coal producers on the C&O to solve 
your porticulor fuel requirements, or y 
write to: R. C. Riedinger, General Coal / 
Traffic Manager, Chesapeake and Ohio WORLD'S LARGEST CARRIER | 4» OF BITUMINOUS COAL 
Roilway Company, Termine! Tower, \ Jo) 


Cleveland 1, Ohio. 
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reprints available 





Reprints of Special Reports and 
feature articles that have appeared 
in Inpustry & Power can be ordered 
from Reader Service Department, 
Inpustry & Power, Commercial Bank 
Building, St. Joseph, Michigan. 


Feature article reprints 


Reprints of the following articles 
are available on single copy orders 
free of charge: 


@ A Better Water At Lower Cost 


® Automatic Control for Variable 
Speed Transmissions 


Big Savings For A Small Plant 
Boiler Blowdown Control 
Bulk Handling as a Business 


Coal Dust . . 
Starts 


. Stopped Before It 


Electrically Heated Pipelines 
Keep Fuel Oil Flowing 


Engineered Insulation 


For Better Lighting At Less Cost, 


Frost Your Windows 


Hot Materials Demand Special 
Conveyor Designs 


How To Select Corrugated Expan- 
sion Joints 


Joining Copper and Its Alloys 
@® LP Means Loss Protection 


New Chemical Grouting Method 
Prevents Flooded Floors 


@ Noise Abatement In Industry 
@ Packaged Units for Coal Firing 


@ Permanent Tank Insulation Costs 
Less 


Profit From Wastes Purchased Vs 
Generated Power 


@ Put Dissolved Air to Work 
@ Reclaim Your Waste Heat 


@ Reducing Boiler Plant Operating 
Costs 


Selecting Fuel and Firing Equip- 
ment 


Small Filters Do Big Job 
Solving a Fly Ash Problem 
Specifying Paint Protection 


Synchronous Motors Do Two Jobs 
At One Time 


Television ... 


The Eyes of Indus- 


trial Control 
Vibration Is Tamed So Simply 


When to Use Eddy Current Cou- 
plings for Speed Control and 
Clutching 


Which Should It Be. . 


or Pneumatic Controle? 


. Electric 


Why High Temperature Water? 


Will It Pay to Incinerate Your 
Waste? 


Windows and Skylights Can Pay 


. . « from industry & power 





Special Report reprints 


Individual copies of Special 
Report Reprints will be sent 
free upon request. Additional 
copies are priced as follows: 2 
to 24 copies are 25¢ each; 25 to 
49 copies are 20¢ each; 50 to 99 
copies are 15¢ each; more than 
99 copies are 10¢ each. Special 
Report Reprints available are: 


@ Adjustable Speed Drives 
and Electrical Controls 


@ Combating Corrosion From 
Industrial Chemicals 


Contaminants in the Air 


Control Valves and Posi- 
tioners 


Demineralization—A Means 
to Purer Water 


Industrial Waste Treatment 
In-plant Electrical 
bution 

The Packaged Boiler Picture 


A Thermodynamics Re- 
fresher (Parts I through VI) 


Distri- 
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FLOW INDICATORS 


ERNST 


Woter Column & Gage Co 











PROPANE GAS PLANTS 


Anhydrous Ammonia Plants 
PEACOCK CORPORATION 


Bex 268, Westfield, WN. J. Westheid 2-4256 

















complete Anhydrous Ammonia 
and L.P. Gas plants 


designed - installed 


i. tmerscon Themas« 


& Anne 


wolaten. me 





TREMENDOUS VALUE — 
ALMOST NEW CORE OVEN— 
PRICED AT LESS THAN 
HALF REPLACEMENT COST 


“Despatch Tower” (75 ft. high) Core oven. 
Serial £21548. Complete, Dismantled. with the 
following specifications: 


Average baking time— 4 hours 
OCutput— Approximately 5 racks per hour 
Rack dimensions— 

36” x 102” x 26” high, overall 
Total number of racks— 

27 (20 racks in the oven at one time) 
Rack capacity— 400 lbs. 
Heater— 


A, —y direct gas, 1,500,000 BTU 
per t (Heater is externally 
mounted) 
remees  g 
atmesphesie type 
Electric  — 


7220 v. 3 phase 60 cycle 
Controis—110 v. 1 phase 60 cycle A.C. 
Fuel—Natural gas, 6” - 8” W. C. 


THIS OVEN IS LIKE NEW— 


IN USE ONLY THREE YEARS 
A complete set of drawings. including one as- 
drawing -eight related 


pon 

Price —A Bargain at $20,000.00 
For further information, contact =~. 
Don ee, Purchasing or Mr. 
Smith, Plant Engineer. 


THE DURIRON COMPANY, INC. 
Dayton, Ohio 
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ERNST 


STAINLESS STEEL 


SHIPMENTS 
FROM STOCK 


FIG. 8SS 


(with V2" or 44" connections) 


Send for Catalog 
Phone Livingston 6-1400 
ERNST WATER COLUMN G GAGE CO. 


LIVINGSTON, N. J 
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there’s much 
to be seen 
in space 

198 and 217 


75th 


anniversary 


POWER SHOW 


CHICAGO COLISEUM 
NOVEMBER 14-18 


ALLIS-CHALMERS 
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new products 
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mer blows. After sandblasting, repairs 
become invisible. Storage life is unlimit 
ed. Cuemica Development CORPORATION 


715-More diesel horsepower 
per pound 

Two new turbocharged diesel engines, 
rated at 250 and 262 hp with maximum 
speed of 2100 rpm, operate on all com 
mercial diesel fuel weights. These six 
cylinder, four-cycle engines have a pis 
ton displacement of 743 cubic inches 


ts 


Turbochargers are available mounted 
either on the side or top. Turbocharger 
does not absorb developed power, as do 
gear- or belt-driven blowers. It gives 
greater efficiency and more horsepower 
per pound weight of engine 
EnciIne CoMPANY 


CUMMINS 


716-How to flood dies with 
cutting oil 

Problem of how to flood dies with cut 
ting oil while threading pipe with die 
stocks (manual or power-driven) is solv 
ed by the Ridgoilr. This portable unit 
consists of a removable chip pan in an 
oil reservoir with carrying bail. Screened 
hose connects with a hand-operated oil 


Je 


When 


catches oil, 


pump-gun below 


device 


placed work 
and cutoffs 
Allows an endless stream of clean oil on 
the dies. More than 95 percent of the oil 
is saved and used again. Tue Rivce Toot 
COMPANY 


chips, 


717-Boiler with balanced feed 

Balanced feed has 
to a completely automat 
culation-type boiler 
feed, cold water 
is never admitted 
Instead, as 


now been applied 

forced -cir 
With balanced 
entering the system 
directly to the 


taken off 


coils 


steam is and hot 


water in the accumulator 
fixed level, an automatix 
unheated feedwater. Feedwater tempera 
ture is quickly increased. This encour 
ages precipitation of solids so that op 
erating efficiency is increased and scaling 
is avoided. CLAYTON MANUFACTURING 
COMPANY 


drops a 
control admits 





FREE INFORMATION 


For detailed free information on 
these products just circle the key 
numbers on the READ-N-CIRCLE 
cord on page 83 





718-indicating dry air breathers 

Inexpensive method of reducing mois 
ture content of atmospheric air entering 
storage tanks consists of breather with 
an all-brass housing screwed into tank 
top. Housing contains a transparent dry 
ing chamber filled indicating 
chemical drying agent that changes color 
absorb d T he 
indicates 


with an 


as moisture is 
chemical 
required 


colored 
when reactivation i} 
Reactivation consists of heating 
until original color returns. Tue Mcinrime 


COMPANY 








special report on 
control valves, positioners 


Copies of INDUSTRY & POWER's Special Report 
on Control Valves and Positioners are still being 
rade available in response to continuing demand. 
Intelligent valve selection is the theme of the Re- 
port, and all material in it is aimed at helping you 
get the most out of your valve dollars. Many illus- 
trations accompany the text. 


‘Individual copies of the Special Report on Contro! 
Valves and Positioners are free. Additional copies 
are priced as follows: 2 to 24 copies are 25c each; 
25 to 49 copies are 20c each; 50 to 99 copies are 
15¢ each; more than 99 copies are 10c each. Send 
all orders to 


Reader Service Department 
INDUSTRY & POWER 
Commercial Bank Building 
St. Joseph, Michigan 
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THIS TOUGH CONCRETE PATCH 


SETS INSTANTLY! 


ir broken factory floors without the uvsval troffic po. -up. Simply shovel 
ne TANT.USE inte hole or rut-—tamp smooth — truck over! No ae 
INSTANT-USE bonds tight to old eonerete . « « fight 1 to a feather 
it's tough. Wears like iron. Won't crack or crumble. install complete ov = 
where floors are badly chewed up. Used Indoors or out. Immediate shipment. 


iL COUPON for TRIAL OFFER FREE BROCHURE 


PLEXROCK COMPANY 
3605 Filbert St., Phil 


CRees In principal cities) 
phic |, Po. 

Please send me complete INSTANT-USE information, 
details of TRIAL ORDER PLAN and Free INSTANT. 
USE BROCHURE — no obligation. (Clip and attach 
Coupon to Co. letterhead) 

Name 
Tithe 
Company 
Address 
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Engineer Co 

Enos Coal Mining Co 

Erie Bolt & Nut Co 

Erie City tron Works 

Ernst Water Column & Gage Co. 
Everlasting Valve Co 


Flexrock Co 
L. 8. Foster Co 


General Coa! Co 
Graphic Systems 


Hays Corp 

Heinemann Electric Co. 
Henszey Co. 

Hillierd Corp 
Hungerford & Terry, Inc 


iWinols Water Treatment Co. .. 
industrial Glass Frosting Co, ... 
Infilce Inc, 
International Exposition Co. 
1-1-E Circuit Breaker Co. 
Smal! Air Circuit Breaker Div... 63 
Switchgear Div 28-29 


Jerquson Gage & Valve Co. 
Johas Manville Corp. 
Johnson Corp. 


Kalamazoo Tank & Silo Co. 
Kano Laboratories 
Kirk & Blum Mig. Co 


L*A Water Softener Co. 
Leslie Co 

Liquidometer Corp 

Lovejoy Flexible Coupling Co 


Manhattan Rubber Div., 
Raybestos-Manhattan, Inc 


Mantel, Div. of 
Houdaille-Hershey Corp 


Master Builders 


National Airoll Burner Co. 

National Coa! Association 

New York & New Jersey 
Lubricant Co 

Niagara Blower Co 

Northern Blower Co 

North American Mogu! 
Products Co 


Petro 

Pick Mfg. Co 
Powers Regulator Co 
Prat-Daniel Corp 
Proto Tools 


Ranney Method 
Water Supplies, inc 
Raybestos-Manhatton. Inc., 
Manhattan Rubber Div 
Republic Mfq. Co 
Ronningen Mig. Co 


Sinclair Refining Co 
Smooth-On Mig. Co. 
Sorge! Electric Co 

Spence Engineering Co., Inc 
Sprague Electric Co 
Standard Pressed Stee! Co 


Strong, Carlisle & 
Hammond Co 


Struthers Wells Corp. 
Subox, Inc 


Superior Combustion 
ndustries, inc 


Superior Electric Co 


Texas Co 
Thermix 


Union tron Works 
Universal Atlas Cement Co 


Weinman Pump Mig. Co 
Edwin L. Wiegand Co 
Thomas C. Wilson 


Worthington Corp. 
Vertical Turbine Div 


Yarnall-Waring Co 


Where on * appeors after a name the advertisement does not appeor in 


this issue, but appecred in one 


both of the two previous issues 
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Here's real economy in temperature control. 


Because Spence Temperature Regulators are 


designed to limit heater steam pressures to an 
adjustable maximum, the need for a separate 
reducing valve is completely eliminated. 

The Spence Regulator takes steam directly from the 


boiler or high pressure line, reduces the pressure 
and regulates the flow as required to maintain a 


Reduc | ng constant temperature output from the heater. 


This means one relatively small combination 
pressure and temperature regulator replaces a 
Va ive reducing valve of the same size and a larger 

temperature regulator. Practically the entire cost 
of the large separate temperature regulator is 

Needed saved, And, the total saving would also include 

emthe cost of a 3-valve by-pass along with all 

labor for installation. 


This design feature is just One of the reasons for 
the thousands of Spence installations throughout 
American industry. For “details of other important 
design features, write for Bulletin T50. 


SPENCE 
TYPE ETISO 
Temperature 

Regulator 


COMPANY, IN 
WALDEN, NEW YORK 


Circle 150 on READ-N-CIRCLE card for more data 





Sor Hotpoint. 


For the past five years, Hotpoint Co., Milwaukee, and enhance its ability to resist oxidation and pre- 
has been using Texaco Regal Oil RGO for all its cur- vent sludge, rust and foam. 
bine lubrication. And here's what L. E. Sweet, Plant here is a complete line of Texaco Regal Oils RGO. 


Manager, has to say about it: All meet the stringent requirements of leading tur- 


“Texaco Regal Oil R&O has done a consistently bine builders. A Texaco Lubri- 
fine job for us. It keeps our turbine blower cation Engineer will gladly 
systems exceptionally clean — no sludge, no help you select the proper one. 
rust, no foam. The oil stands up in severe ser- Just call the nearest of the 
vice, bearing temperatures are always normal more than 2,000 Texaco Dis- 


and governor response always immediate.”’ tributing Plants in the 48 


Texaco Regal Oil RGO is a premium-quality oil. Spe- States, or write The Texas 


cial refining and effective additives improve its natu- Company, 135 East 42nd 


rally fine properties, give it an extra long service life Street, New York 17, N. Y. 


— a | ' Bow ul > 


nes ania. 
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HOTPOINT’S GOLDEN ANNIVERSARY is being cele- 
brated this year and Texaco salutes this ‘Pioneer of 
the All-Electric Kitchen.” We are proud that Texaco 
Lubricants and Lubrication Engineering Service are 
so widely used to heip speed production of the famous 
Hotpoint kitchen and laundry appliances. 


TEXACO Regal Oils R&O 


FOR ALL TURBINES 


TUNE IN... TEXACO STAR THEATER starring JIMMY DURANTE on television 
Circle 127 on READ-N-CIRCLE cord for more dota 


.. . Saturday nights, NBC. 





